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ABSTRACT
Proftest SYKE carried out the proficiency test for analyses of raw and domestic drinking waters to
which 45 participants took part. The performance of the participants was evaluated by using
z scores. In this proficiency test 89 % of the results were satisfactory when the standard deviation for
performance assessment varied between 5 and 25 %, and 0.2 units for pH, of the assigned value at
the 95 % confidence interval. The amount of accepted results was similar to the previous round. The
homogeneity and the stability of the samples (pH, NH4 and alkalinity) were tested and the samples
were regarded to be sufficient homogenous and stable. Significant different results were observed
for alkalinity results using two-point potentiometric titration with HCl (EN ISO 9963-1, national
supplement) compared to results from one point titration with HCl according to SFS3005.
Warm thanks to all the participants of this proficiency test!
Keywords: water analysis, alkalinity, calcium, chloride, conductivity, ferrous, fluoride, hardness,
manganese, magnesium, NH4, NO3, NO2, pH, potassium, sodium, sulphate, water and environmental
laboratories, proficiency test, interlaboratory comparisons
TIIVISTELMÄ
Proftest SYKEn järjestämään pätevyyskokeeseen raaka- ja talousvesimäärityksien testisuureille
osallistui 45 osallistujaa. Tuloksia arvioitiin z-arvon avulla käyttäen kokonaishajonnan tavoite-
arvoina pH-määrityksissä 0,2 pH-yksikköä ja muissa määrityksissä 5-25 %. Koko tulosaineistossa
hyväksyttäviä tuloksia oli 89 %. Hyväksyttävien tulosten määrä oli sama kuin edellisessä talousvesi-
vertailussa. Näytteiden homogeenisuus ja säilyvyys testattujen testisuureiden (pH, NH4 ja
alkaliniteetti) täyttivät asetettuja kriteereitä. Menetelmävertailussa todettiin tilastollisesti merkitsevät
erot potentiometrisen kahden pisteen titrauksen (SFS-EN ISO 9963-1, kansallinen lisäys) ja yhden
pisteen titrauksen (SFS 3005) välillä.
Kiitos pätevyyskokeen osallistujille!
Avainsanat: vesianalyysi, alkaliniteetti, fluoridi, kalium, kalsium, kloridi, kovuus, mangaani,
magnesium, natrium, NH4, NO3, NO2, pH, rauta, sulfaatti, sähkönjohtavuus, vesi- ja
ympäristölaboratoriot, pätevyyskoe, laboratorioiden välinen vertailukoe
SAMMANDRAG
Sammanlagt 45 deltagare deltog i Proftest SYKEs provningsjämförelse för olika analyter
i hushållsvatten och råvatten. Deltagarnas kompetens värderades med z-värden. I jämförelsen var
89 % av alla resultaten tillfredsställande, när 0,2 pH-enhet eller 5-25 % totalavvikelsen från
referensvärdet accepterades med 95 % konfidensintervall. Antalet godkända resultat vat på samma
nivå som föregående år. Proverna var homogena och stabila för de testade analyterna (pH, NH4 och
alkalinitet). I metodjämförelsen upptäcktes en statistiskt signifikanta skillnad mellan två-punkts
titrering (SFS-EN ISO 9963-1, nationellt tillägg) och en-punkts titrering (SFS 3005).
Ett varmt tack till alla deltagarna i testet!
Nyckelord: vattenanalyser, pH, ledningsförmåga, NH4, NO3, NO2, fluorid, klorid, sulfat, Fe, Mn,
Ca, K, Mg, Na, hårdhet, provningsjämförelse, interkalibrering, vatten- och miljölaboratoriet
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1 Introduction
Proftest SYKE carried out the proficiency test (PT) for analysis of alkalinity, Ca, fluoride, Fe,
K, chloride, hardnesss, Mg, Mn, Na, NH4, NO2, NO3, pH, SO4, and electrical conductivity (?25)
in  raw  and  domestic  drinking  water  as  well  as  in  synthetic  samples.  In  the  PT  the  results  of
Finnish laboratories providing environmental data for Finnish environmental authorities were
evaluated. Additionally, other water and environmental laboratories were welcomed in the
proficiency test.
Finnish Environment Institute (SYKE) is appointed National Reference Laboratory in the
environmental sector in Finland. The duties of the reference laboratory include providing
interlaboratory proficiency tests and other comparisons for analytical laboratories and other
producers of environmental information. The proficiency test provides an external quality
evaluation between laboratory results, and mutual comparability of analytical reliability. The
proficiency test was carried out in accordance with the international guidelines ISO/IEC 17043
[1], ISO 13528 [2] and IUPAC Technical report [3]. The Proftest SYKE is a proficiency testing
provider PT01 accredited by FINAS Finnish Accreditation Service (www.finas.fi/sites/en,
ISO/IEC 17043). The organizing of this proficiency test is included in the accreditation scope
of the Proftest SYKE.
2 Organizing the proficiency test
2.1 Responsibilities
Organizer
Proftest SYKE, Finnish Environment Institute (SYKE), Laboratory Centre
Ultramariinikuja 4 (former Hakuninmaantie 6), 00430 Helsinki, Finland
phone: +358 295 251 000
e-mail: proftest@environment.fi
The responsibilities in organizing the proficiency test
Katarina Björklöf coordinator
Mirja Leivuori substitute of coordinator
Keijo Tervonen technical assistance
Markku Ilmakunnas technical assistance
Sari Lanteri technical assistance
Analytical experts Mika Sarkkinen, (alkalinity, F, Cl, pH, N-compounds, SO4, ?25),
mika.sarkkinen@ environment.fi, mobile +358 295 251 620
Timo Sara-Aho, (Fe, Mn, Na, K, Ca, Mg, hardness)
timo.sara-aho@ environment.fi, mobile +358 295 251 618
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2.2 Participants
In total 45 laboratories participated in this proficiency test, 40 participants were from Finland
and 5 from other countries (Appendix 1). Altogether 45 % of the participants used accredited
analytical methods at least for a part of the measurements. Most participants had ISO17025-
based quality systems, seven participants had ISO9000-based quality systems, one participant
lacked quality systems and four participants did not specify their quality system. For this
proficiency test, the organizing laboratory (T003, www.finas.fi/sites/en, ISO/IEC 17025) has
the code 45 (SYKE, Helsinki) and 25 (SYKE, Oulu) in the result tables.
2.3 Samples and delivery
Three types of samples were delivered to the participants; synthetic, raw and domestic drinking
water samples. Synthetic samples for alkalinity, NO2, NO3, NH4, F-, Fe-, Mn-, Na-, K-, Ca-,
Mg-, Cl- and SO4 -determinations were prepared by diluting NIST traceable certified reference
materials in ionic free water. If needed, raw- and domestic drinking water samples were spiked
with  a  known  amount  of  target  chemical.  The  sample  preparation  is  described  in  detail  in
Appendix 2.
The samples were delivered to the participants mainly on 19 September 2017. The samples
arrived to the participants mainly on 20 September 2017. For some international participants
the samples were sent earlier. Due to delayed transport one participant received the samples on
22 September 2017 and four participants on 28 September 2017.
The samples should be analyzed as follows:
Alkalinity, pH, conductivity 21 September 2017
N -compounds latest on 22 September 2017
Na, K, Ca, Mg, hardness latest on 29 September 2017
Cl, F, SO4 latest on 29 September 2017
Fe, Mn latest on 29 September 2017
The results were requested to be reported latest on 2 October 2017. The preliminary results
were delivered to the participants via ProftestWEB and email on 10 October 2017.
2.4 Homogeneity and stability studies
The homogeneity of the samples was tested by analyzing alkalinity,  Fe,  F,  Cl,  Na, NH4, NO3
and conductivity. Detailed information of homogeneity studies is shown in Appendix 3.
According to the homogeneity test results, all samples were considered homogenous.
The stability of the samples was tested by measuring alkalinity, NH4 and pH from samples
stored at two different temperatures for two days and the results were compared (4 ºC and
20 ºC, Appendix 4). According to the test results, all samples tested were considered stable.
According to literature and previous experiences the other measurands are known to be stable
for the required period of time. The possibility of warming of samples was taken into account
in the evaluation of results.
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2.5 Feedback from the proficiency test
The feedback from the proficiency test is shown in Appendix 5. The comments from the
participants mainly dealt with leaking bottles and reporting errors with the samples. All the
feedback is valuable and is exploited when improving the activities.
The feedback from the organizer to the participants concerned reported detection limits and the
expanded measurement uncertainties in relation to evaluation of performances.
2.6 Processing the data
2.6.1 Pretesting the data
The normality of the data was tested by the Kolmogorov-Smirnov test. Before statistical results
handling some outliers were rejected in cases, where the result differed from the data more than
srob × 5 or 50 % from the robust mean. Also the outliers were rejected according to the Grubbs
or Hampel test before calculating the mean. If the result has been reported as below detection
limit, it has not been included in the statistical calculations. More information about the
statistical handling of the data is available from the Guide for participant [4].
2.6.2 Assigned values
For the following analyses calculated NIST traceable reference values were used: Ca, Cl, F, Fe,
K, Mg, Mn, Na, NH4, NO2, NO3 and SO4.  For the rest  of the samples the robust means were
used as the assigned values for measurements of the test samples (Appendix 6). In calculation
of  the  robust  mean  outliers  are  not  normally  rejected,  but  they  are  iterated  before  the  final
calculation of the robust mean. However, in this proficiency test some extreme results (at most
1-3 results)  that  had to be rejected before calculation of the robust values as there were clear
outliers. Also the mean value and the median value of the data were calculated, which were
quite similar to the assigned values (Table 1).
The expanded measurement uncertainties of the calculated assigned values (Upt, k=2) were
based on the preparation of the samples. The uncertainties of assigned values based on robust
means were calculated using the robust standard deviation of the reported results [2, 4]. After
reporting the preliminary results no changes have been done for the assigned values.
The expanded uncertainty of the calculated assigned values (Upt, k=2) was less or equal than
1.0  %.  When  using  the  robust  mean  of  the  participant  results  as  the  assigned  value,  the
expanded uncertainties of the assigned values were below 10 % (Appendix 6).
2.6.3 Standard deviation for proficiency assessment and z score
The standard deviation for proficiency assessment was estimated on the basis of the measurand
concentration, the results of homogeneity and stability tests, the uncertainty of the assigned
value, and the long-term variation in the former proficiency tests. The standard deviation for
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the proficiency assessment (2×spt at the 95 % confidence level) was set to 0.2 pH units and
5–25 % for the other measurements.
When using  the  robust  mean as  the  assigned  value,  the  reliability  of  the  assigned  values  was
tested according to the criterion upt /  spt? ? 0.3, where upt is the standard uncertainty of the
assigned value and spt is the standard deviation for proficiency assessment [2, 3]. When testing
these reliabilities the criterion was fulfilled and the assigned values were considered reliable.
When  using  the  robust  mean  as  the  assigned  value,  the  reliability  of  the  target  value  of  the
standard deviation and the corresponding z score was estimated by comparing the deviation for
proficiency assessment (spt) with the robust standard deviation of the reported results (srob) [3].
The criterion srob /  spt < 1.2 was mainly fulfilled. In the following cases, the criterion for the
reliability of the target value for the deviation was not met and, therefore, the evaluation of the
performance is reduced in this proficiency test:
3 Results and conclusions
3.1 Results
The terms used in the results tables are shown in Appendix 7. The results and the performance
of each participant are presented in Appendix 8 and the summary of the results in Table 1. The
reported results with their expanded uncertainties (k=2) are presented in Appendix 9. The
summary of the z scores is shown in Appendix 10 and z scores in the ascending order in
Appendix 11.
The robust standard deviations of the results varied from 2.5 to 25 % (Table 1). The robust
standard deviations were approximately in the same range as in the previous similar proficiency
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Table 1. The summary of the results in the proficiency test DW 08/2017.
Measurand Sample Unit Assigned value Mean Rob. mean Median SD rob SD rob % 2 x spt % n (all) Acc z %
Alkalinity A1A mmol/l 0.13 0.13 0.13 0.13 0.01 10.0 20 26 79
D2A mmol/l 0.69 0.69 0.69 0.69 0.03 4.1 10 26 96
G3A mmol/l 0.47 0.47 0.47 0.47 0.02 4.4 10 26 96
Ca A1K mg/l 6.67 6.43 6.48 6.51 0.35 5.4 10 23 87
D2K mg/l 18.5 18.4 18.5 18.4 1.0 5.3 10 20 85
G3K mg/l 14.2 14.1 14.2 14.2 0.6 4.6 10 20 85
Cl A1S mg/l 10.4 10.4 10.4 10.4 0.3 2.7 10 31 90
D2S mg/l 4.86 4.9 4.9 4.9 0.2 3.9 10 31 84
G3S mg/l 20.9 20.8 20.9 20.8 0.6 3.0 10 27 93
Conductivity 25 A1J µS/cm 262 262 262 263 4 1.5 5 34 91
D2PJ µS/cm 144 144 144 144 3 1.9 5 32 91
G3PJ µS/cm 159 160 159 160 3 1.7 5 32 84
F A1F mg/l 1.20 1.22 1.22 1.22 0.06 4.8 10 27 89
D2F mg/l 0.69 0.68 0.69 0.68 0.05 6.5 12 24 83
G3F mg/l 0.26 0.26 0.26 0.26 0.02 6.5 12 25 84
Fe A1Fe µg/l 1387 1401 1396 1408 61 4.3 10 25 92
D2Fe µg/l 137 137 137 138 7 5.3 10 28 77
G3Fe µg/l 318 317 318 319 16 5.0 10 23 87
Hardness A1K mmol/l 0.35 0.35 0.35 0.35 0.01 3.2 10 27 93
D2K mmol/l 0.52 0.51 0.52 0.51 0.02 3.7 10 29 76
G3K mmol/l 0.44 0.44 0.44 0.44 0.01 3.2 10 26 85
K A1K mg/l 1.00 0.99 0.99 0.99 0.05 5.5 10 18 82
D2K mg/l 1.44 1.45 1.45 1.45 0.06 4.1 10 15 100
G3K mg/l 2.19 2.19 2.19 2.21 0.10 4.6 10 16 100
Mg A1K mg/l 4.66 4.60 4.60 4.61 0.18 4.0 10 22 91
D2K mg/l 1.48 1.48 1.48 1.48 0.06 4.2 10 19 94
G3K mg/l 2.25 2.25 2.25 2.25 0.11 5.0 10 20 95
Mn A1Fe µg/l 714 717 713 714 29 4.0 10 20 90
D2Fe µg/l 41.0 41.4 41.0 40.9 3.1 7.7 15 21 85
G3Fe µg/l 101 101 101 102 6 5.7 10 19 89
Na A1K mg/l 2.67 2.67 2.67 2.66 0.12 4.5 8 21 95
D2K mg/l 5.82 5.80 5.82 5.83 0.24 4.2 8 18 94
G3K mg/l 9.32 9.30 9.32 9.36 0.37 4.0 8 18 94
NH4 A1N mg/l 1.00 0.99 0.99 1.00 0.05 5.1 10 27 93
D2N mg/l 0.024 0.024 0.024 0.023 0.004 15.8 25 27 79
G3N mg/l 0.51 0.51 0.51 0.52 0.02 4.5 10 26 80
NO2 A1N mg/l 0.27 0.268 0.268 0.270 0.009 3.4 10 24 96
D2N mg/l 0.10 0.102 0.102 0.102 0.004 3.6 10 24 91
G3N mg/l 0.11 0.110 0.112 0.110 0.004 3.7 10 22 95
NO3 A1N mg/l 2.33 2.33 2.34 2.33 0.12 5.1 10 25 88
D2N mg/l 2.05 2.07 2.05 2.07 0.12 5.8 10 25 75
G3N mg/l 3.30 3.30 3.30 3.28 0.12 3.8 10 23 91
pH A1P 6.57 6.57 6.57 6.57 0.04 0.6 3,0 36 97
D2PJ 7.93 7.94 7.93 7.96 0.13 1.7 2,5 33 85
G3PJ 7.82 7.83 7.82 7.80 0.09 1.2 2,6 32 94
SO4 A1S mg/l 5.20 5.22 5.26 5.17 0.24 4.5 8 23 87
D2S mg/l 22.9 23.0 22.9 22.8 0.7 3.0 8 23 87
G3S mg/l 11.5 11.6 11.5 11.4 0.3 3.0 10 22 95
Rob. mean: the robust mean, SD rob: the robust standard deviation, SD rob %: the robust standard deviation as percent,
2×spt %: the total standard deviation for proficiency assessment at the 95 % confidence level, Acc z %: the results (%), where
?z? ? 2, n(all): the total number of the participants.
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3.2 Analytical methods
The participants were allowed to use different analytical methods for the measurements in the
PT.  The  statistical  comparison  of  the  analytical  methods  was  possible  for  the  data  where  the
number  of  the  results  was  ? 5.  The  used  analytical  methods  and  results  of  the  participants
grouped by methods are shown in more detail in Appendix 12. In other cases, the comparison is
based on the graphical result evaluation (Appendix 13).
Alkalinity
Most participants used two point potentiometric titration according to the national supplement
of ISO 9963-1 and seven participants used one-point titration according to ISO 9963-1. Five
participants used a national standard SFS 3005 and one used the Gran alkalinity method. Two
participants used other methods. The results from potentiometric titration with HCl to pH
values 4.2 and 4.5 (EN ISO 9963-1, national supplement) were generally lower than results
from titration with HCl to pH value 4.5 according to SFS3005 (0.68 ± 0.02 mmol/l vs. 0.71
± 0.02 mmol/l, Appendix 12).
Fe and Mn
About half of the participants used a spectrophotometric method according to national standard
SFS 3028 for measurement of Fe and one third used a spectrophotometric method according to
the national standard SFS 3033 for measurement of Mn (Appendix 13). For Mn measurements
most participants used ICP-OES or ICP-AES techniques and for Fe measurement about half of
the participants used ICP techniques. One to two participants used FAAS and four participants
used ICP-MS for both measurements. The difference between ICP-MS methods and
spectrophotometric measurements that has been detected in previous proficiency tests was not
detected in this round. In this round the participants had the possibility to choose the
preservation acid for Fe and Mn samples, either sulfuric or nitric acid. This may have improved
the comparability of the results of spectrophotometric and other methods. The two different
sample  batches  were  tested  by  ICP-OES  at  the  SYKE  laboratory  in  Helsinki,  and  no
statistically significant difference could be detected between samples preserved with sulfuric or
nitric acid.
Fluoride
Most participants used the IC-method for measurement of fluoride and five participants used
ion selective electrode (Appendix 13). Statistically significant differences between the methods
were not detected.
Chloride
More than half of the participants used the ISO 10304 ion chromatographic method
(Appendix 13). Depending on the samples, 3-6 participants used the potentiometric titration
method. Also photometric and ICP-OES-based techniques were used. The statistically
significant difference between IC-method and potentiometric titration detected in 2016 [5] and
2014 [7] was not observed in this round.
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Ca, K, Mg and Na
Most part of the participants used ICP-OES techniques and less than five participants used
FAAS techniques (Appendix 13). The ICP-MS techniques were used by 3-4 participants. In
addition titrimetric and spectrophotometric methods were used. Statistically significant
differences between the methods were not detected.
Hardness
About half of the participants used EDTA-titration of calcium and magnesium (SFS3003) for
determination for hardness and half of the participants used ICP-OES or ICP-AES techniques
for determination of hardness (Appendix 13). In addition, AAS-measurements were used.
Statistically significant differences between the methods were not detected.
Ammonium
Eight participants used manual indophenol blue spectrophotometric method according to the
national standard SFS 3032 for measurement of ammonium in the samples (Appendix 13). An
equal amount used the corresponding automatic method according to ISO 11732 and two
participants used the salicylate method by Aquachem. Other used methods were also used but
these were not reported. Statistically significant differences between the methods were not
detected.
Nitrite
Seven participants measured nitrite using the manual spectrophotometric sulfanilamide method
(Appendix 13). Six participants used the ISO13395 based automatic sulfanilamide method and
2-3 participants the sulfanilamide –based Aquachem method. Other used methods were also
used but these were not reported.
In the previous round differences were observed between results of the automatic sulfanilamide
methods compared to other methods in the synthetic sample analysis. This difference was not
detected in this round.
Nitrate
Almost half of the participants used the method based on ISO 13395 (Appendix 13). Six
participants used ISO10304 or similar IC-methods. Three participants used the sulfanilamide-
based photometric method and two participants used other methods. Statistically significant
differences between the methods were not detected.
pH
pH measurement using an universal electrode or an electrode for low ionic waters were equally
used (Appendix 13). Statistically significant differences between the methods were not
detected.
Sulphate
Most participants used the ISO 10304 based IC-method (Appendix 13). Three participants used
other methods. Statistically significant differences between the methods were not detected.
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Conductivity
Almost all participants used the EN27888 standard method for measurement of conductivity
(Appendix 13). Two participants used other methods. Statistically significant differences
between the methods were not detected.
3.3 Uncertainties of the results
At maximum 82 % of the participants reported the expanded uncertainties (k=2) with their
results  for  at  least  some  of  their  results  (Table  2,  Appendix  13).  The  range  of  the  reported
uncertainties varied between the measurements and the sample types.
Several approaches were used for estimating of measurement uncertainty (Appendix 14). The
participants mainly used internal quality control (IQC) data from validation data and from
routine sample replicates followed by the IQC data tests. Often participants used MUkit
measurement uncertainty software for the estimation of their uncertainties using routine sample
replicates [8]. The free software is available in the webpage: www.syke.fi/envical/en.
Generally, the used approach for estimating measurement uncertainty did not make definite
impact on the uncertainty estimates.
Table 2. The range of the expanded measurement uncertainties (Ui, k=2)  reported  by  the
participants and national recommendations for natural waters [9, 10].
1)Ympäristöhallinnon ohjeita 4 / 2013 [9].




water, Ui% Raw water, Ui% Recommendation
1) Precision2)
Alkalinity 5-25 5-25 ± 10 % -
Ca 6-32 5-32 ± 10 % -
Cl 5-31 5-25 ± 10 % 10 %
Conductivity 2-8 2-14 ± 15 % 10 %
F 4-35 8-48 ± 10 % 10 %
Fe 5-40 6-40 ± 10 % -
Hardness 5-25 5-25 ± 10 % -
K 10-50 5-50 ± 10 % -
Mg 6-33 5-21 ± 10 % 10 %
Mn 2-50 2-50 ± 10 % 10 %
Na 10-20 5-20 ± 15 % 10 %
NH4 8-45 6-21 ± 15 % 10 %
NO2 6-25 6-24 ± 15 % 10 %
NO3 6-35 6-35 ± 0,2 0,2
pH 0,1-5 0,1-5 ± 10 % 10 %
SO4 7-25 7-25 ± 5 % -
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In order to promote the enhancement of environmental measurements’ quality standards and
traceability, the national quality recommendations for the data entered into the water quality
registers have been published in Finland [9]. The recommendations for measurement
uncertainties for the tested measurands in natural waters vary from 5 % to 20 % (for pH
measurement 0.2 pH units, see Table 2). In this proficiency test some of participants had their
measurement uncertainties within these limits, while some did not achieve them. Nevertheless,
harmonization of the uncertainties estimation should be continued.
4 Evaluation of the results
The evaluation of the participants was based on the z scores, which were calculated using the
assigned values and the standard deviation for performance assessment (Appendix 7). The
z scores were interpreted as follows:
In total, 89 % of the results were satisfactory when total deviations of 5–25 % and 0.2 pH units
from the assigned values were accepted (Appendix 10). The lowest accepted amounts of results
were for the NO3 - analyses, where acceptable results were 75-91 % (Table 1).
Altogether 69 % of the participants used accredited analytical methods at least for a part of the
measurements  and  91  % of  those  results  were  satisfactory.  The  summary  of  the  performance
evaluation and comparison to the previous performance is presented in Table 3. In the previous
similar proficiency test DW 09/2016, the performance was satisfactory for 90 % of the all
participants, when deviation of 5 – 25 % and 0.2 pH units from the assigned values were
accepted [5].
Possible influences of temperature changes and prolonged keeping during the sample
transport
Altogether five participants reported delayed sample arrival and elevated temperature of the
samples at the sample arrival (10, 14, 15, 29, 43). The results of these participants do not
clearly indicate that warming of the samples would systematically have influenced the
performances.
Criteria Performance
? z ? ? 2 Satisfactory
2 < ? z ? < 3 Questionable
? z ? ? 3 Unsatisfactory
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Table 3. Summary of the performance evaluation in the proficiency test DW 08/2017.
Measurand 2 × spt, % Satisfactoryresults, % Assessment
Alkalinity 10-20 90 Good performance. In the PT DW 07/2015 the performance was
satisfactory for 89 % of the results when deviation of 7.5-12 % from
the assigned value was accepted [6].
Anions (Cl-,  F-,
SO2-)
8-12 88 In the PT DW 09/2016 the performance was satisfactory for 93 % of
the results with the same deviations from the assigned value were
accepted [5].
Ca, K, Mg, Na 8-10 92 Good performance. In the PT DW 09/2016 the performance was
satisfactory for 93 % of the results when deviation of 6-12 % from the
assigned value was accepted [5].
Hardness 10 85 The performance was weaker than in the DW 09/2016, where the
performance was satisfactory for 91 % of the results with the same
deviation from the assigned value was accepted [5].
pH 2.5-3.0 92 Good performance. In the PT DW 09/2016 the performance was
satisfactory for 93 % of the results when deviation of 2.4-3.6 % from
the assigned value was accepted [5]. Only approximate assessment
for D2PJ.
Conductivity 25 5 89 In the PT DW 09/2016 the performance was satisfactory for 88 % of
the results with the same deviation from the assigned value was
accepted [5].
Fe, Mn 10-15 87 In the PT DW 09/2016 the performance was satisfactory for 89 % of
the results with the same deviations from the assigned value were
accepted [5].
NH4, NO2, NO3 10-25 88 The performance was better than in the DW 09/2016, where the
performance was satisfactory for 83 % of the results with the same
deviation from the assigned value was accepted when deviation of
10-20 % from the assigned value was accepted [5]. ]. Only
approximate assessment for NH4 in sample D2PJ.
According to the analytical experts, the influence of storage and temperature on the
concentrations of different measurands varies with the compounds and pretreatment. Samples
for determination of Fe and Mn were preserved wither with nitrogen- or sulphuric acid. These
samples are expected to be very stable in moderate temperatures. Samples for testing of Na, K,
Ca, Mg and hardness have earlier been shown to be stable in room temperature for at least one
month. The acid inhibits adsorption of the compounds to the surface of the sample bottle. Some
evaporation may occur during prolonged storage which may cause concentration for the
compounds.
Compounds that are relatively stable with time without preservation in different temperatures
are F, Cl, SO4 and conductivity. Also alkalinity and pH is expected to be relatively stable or are
likely to slightly decrease. The z scores for pH were for some participants unsatisfactory (14,
15, 29). It is not excluded that the low results are due to transport errors and not to laboratory
processes. NO2 and  NO3 are expected to decrease and NH4 to increase. Therefore is not
excluded that the deviant results of nitrogen are due to transport errors and not to laboratory
processes (10, 15, 43).
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5 Summary
Proftest SYKE carried out the proficiency test (DW 08/17) for analyses of alkalinity, pH,
conductivity (?25), SO4, Cl, F, NH4, NO2, NO3, Na, K, Mg, Ca, hardness, Fe and Mn in
September 2017. Synthetic, raw water and domestic drinking water samples were distributed
for analysis. In total, 45 participants took part.
The homogeneity and the stability of the samples (pH, NH4 and alkalinity) were tested and the
samples were regarded to be sufficient homogenous and stable. Small, but significantly
different results were observed for alkalinity results using two-point potentiometric titration
with HCl (EN ISO 9963-1, national supplement) compared to results from one point titration
with HCl according to SFS3005.
The  performance  of  the  participants  was  evaluated  by  using  z  scores.  In  this  proficiency  test
89 % of the results were satisfactory when standard deviation for performance assessment
varied between 5 and 25 %, and 0.2 units for pH, of the assigned value at the 95 % confidence
interval. The performance of the participants was the same as in 2016 [5].
6 Summary in Finnish
Proftest SYKE järjesti syyskuussa 2017 pätevyyskokeen (DW 08/17) Ca, F, Fe, K, Cl, Mg, Mn,
Na, NH4, NO2, NO3, SO4, pH, alkaliniteetti-, kovuus- ja sähkönjohtavuus (?25) määrityksille
synteettisestä näytteestä sekä talous- ja kaivovesistä. Pätevyyskokeessa oli yhteensä 45
osallistujaa.
Näytteiden homogeenisuus ja säilyvyys testattujen testisuureiden (pH, NH4 ja alkaliniteetti)
täyttivät laatukriteerit. Menetelmävertailussa todettiin pienet, mutta tilastollisesti merkitsevät
erot potentiometrisen kahden pisteen titrauksen (SFS-EN ISO 9963-1, kansallinen lisäys) ja
yhden pisteen titrauksen (SFS 3005) välillä.
Mittaussuureen vertailuarvona käytettiin laskennallista pitoisuutta tai osallistujien tulosten
robustia keskiarvoa. Tuloksia arvioitiin z-arvon avulla ja sen laskemista varten kokonais-
hajonnan tavoitearvoksi 95 % luottamusvälillä asetettiin pH-määrityksissä 0,2 pH-yksikköä ja
muissa määrityksissä 5-25 %. Koko tulosaineistossa hyväksyttäviä tuloksia oli 89 %.
Hyväksyttävien tulosten määrä oli sama kuin edellisessä talousvesivertailussa [5].
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: Participants in the proficiency testAPPENDIX 1
Country Participant
Finland Ahma ympäristö Oy, Oulu
Ahma Ympäristö Oy, Rovaniemi
Ahma ympäristö, Seinäjoki
Eurofins Environment Testing Finland Oy, Lahti
Eurofins Scientific Finland Oy Kokkolan yksikkö
Finnish Institute of Occupational Health
Finnsementti Oy
Fortum Waste Solutions Oy, Riihimäki
Hortilab Ab Oy
HSY Käyttölaboratorio Pitkäkoski Helsinki
Kokemäenjoen vesistön vesiensuojeluyhdistys ry, Tampere
Kymen Ympäristölaboratorio Oy
Lounais-Suomen vesi- ja ympäristötukimus Oy, Turku
Luonnonvarakeskus, Viikki B2-laboratorio
Länsi-Uudenmaan vesi ja ympäristö ry, Lohja
Metropolilab Oy
Nablabs Oy / Jyväskylä
Neste Oyj / Laadunvarmistus, Naantali
Neste Oyj, Tutkimus ja kehitys/Vesilaboratorio, Kulloo
Norilsk Nickel Harjavalta Oy
Novalab Oy
Oulun Vesi Liikelaitos
Outokumpu Stainless Oy, Tutkimuskeskus, Tornio
Saimaan Vesi- ja Ympäristötutkimus Oy, Lappeenranta
Savo-Karjalan Ympäristötutkimus Oy, Joensuu
Savo-Karjalan Ympäristötutkimus Oy, Kajaani
Savo-Karjalan Ympäristötutkimus Oy, Kuopio
ScanLab Oy
SeiLab Oy
SGS Finland Oy, Kotka
SSAB Europe Oy, Analyysilaboratorio, Hämeenlinna




UPM Specialty Papers, Tervasaari
UPM-Kymmene, Kymi, Käyttölaboratorio
VITA-Terveyspalvelut Oy, VITA Laboratorio
Yara Suomi Oy, Uusikaupunki
ÅMHM laboratoriet, Jomala, Åland
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Country Participant
Kyrgyz Republic Center for the State sanitary and epidemiological supervision of Bishkek, Ministry of Health of the Kyrgyz Republic
Department of Disease Prevention and State Sanitary and Epidemiological Surveillance, Department of chemical analytical
analysis
SAEPF, Issyk-Kul-Naryn, Cholpon-Ata City, Kyrgyz Republic
Sanitary and Hygiene Laboratory of Laboratory tests Department, Osh city center for Disease Prevention and State
Sanitary and Epidemiological Surveillance of the Health Ministry of the Kyrgyz Republic
Sweden ACES, Stockholm University
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: Preparation of the samplesAPPENDIX 2
Measurand Sample Initial concentration Dilution Addition Target concentration
?25
[µS/cm] A1J - -
KCl
250 262
D2PJ 136 - - 144
G3PJ 155 - - 159
pH A1P - - C6H8O7 + NaOH6 6.57
D2PJ 8.0 - - 7.93
G3PJ 6.3 - - 7.82
Alkalinity
 [mmol/l] A1A - -
Na2CO3
0.13 0.13
D2A 0.70 - - 0.69
G3A 0.46 - - 0.47
NO2
[mg/l] A1N - -
NaNO2
0.27 0.27
D2N 0.09 - 0.01 0.10
G3N < 0.001 - 0.03 0.11
NO3
[mg/l] A1N - -
NaNO3
2.3 2.33
D2N 0.16 - 0.51 2.05
G3N 3.1 - - 3.30
NH4
[mg/l] A1N - -
NH4Cl
1.0 1.00
D2N 0.14 - - 0.024
G3N < 0.002 - 0.5 0.51
Na
[mg/l] A1K - -
NaNO3
2.67 2.67
D2K 5.9 - - 5.82
G3K 9.4 - - 9.32
K
[mg/l] A1K - -
KNO3
1.00 1.00
D2K 1.5 - - 1.44
G3K 2.2 - - 2.19
Ca
[mg/l] A1K - -
Ca(NO3)2
6.67 6.67
D2K 18.4 - - 18.5
G3K 14.2 - - 14.2
Mg
[mg/l] A1K - -
Mg(NO3)2
4.67 4.66
D2K 1.5 - - 1.48
G3K 2.2 - - 2.25
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Measurand Sample Initial concentration Dilution Addition Target concentration
Hardness
 [mmol/l]
A1K - - 0.35 0.35
D2K 0.52 - - 0.52
G3K 0.45 - - 0.44
Cl
[mg/l] A1S - -
NaCl
10.4 10.4
D2S 4.9 - - 4.86
G3S 21 - - 20.9
SO4
[mg/l] A1S - -
Na2SO4
5.2 5.20
D2S 22 - - 22.9
G3S 11 - - 11.5
F
[mg/l] A1F - -
NaF
1.2 1.20
D2F 0.09 - 0.60 0.69
G3F 0.21 - 0.05 0.26
Fe
[µg/l] A1Fe - -
Fe(NO3)3
1400 1387
D2Fe 45 - 100 137
G3Fe 41 - 300 318
Mn
[µg/l] A1Fe - -
Mn(NO3)2
720 714
D2Fe 2.7 - 40 41.0
G3Fe 21 - 100 101
First letter of the sample code indicates the sample type:
A = Synthetic sample
D = Domestic drinking water
G = Raw water
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: Homogeneity of the samplesAPPENDIX 3
Homogeneity of the brackish and river water samples was tested by analyzing the concentration of the




spt = standard deviation for proficiency assessment
sanal = analytical deviation, standard deviation of the results in a sub sample
ssam = between-sample deviation, standard deviation of results between sub samples
c = F1 × sall2 + F2 × sanal2, where
sall2 = (0.3 × spt)2
F1 and F2 are constants of F distribution derived from the standard statistical tables for the tested






n spt % spt sanal sanal/spt sanal/spt<0.5? ssam2 c ssam2<c?
Alkalinity/D2A 0.67 6 5 0.03 0.004 0.11 Yes 0 0.0002 Yes
Alkalinity/G3A 0.46 6 5 0.02 0.002 0.09 Yes 0 0.0001 Yes
Cl/D2S 4.94 6 5 0.25 0.03 0.13 Yes 0 0.01 Yes
Cl/G3S 21.3 6 5 1.06 0.25 0.24 Yes 0 0.33 Yes
F/D2F 0.69 6 6 0.04 0.004 0.10 Yes 0 0.0004 Yes
F/G3F 0.27 6 6 0.02 0.002 0.15 Yes 0 0.0001 Yes
Fe/D2Fe 135 4 5 6.75 0.09 0.01 Yes 0.30 10.7 Yes
Fe/G3Fe 322 4 5 16.1 0.62 0.04 Yes 0.54 62.0 Yes
Na/D2K 5.99 6 4 0.24 0.009 0.04 Yes 0.0001 0.01 Yes
Na/G3K 9.59 6 4 0.38 0.02 0.06 Yes 0.0003 0.03 Yes
NH4/D2N 0.02 6 12.5 0.003 0.0004 0.12 Yes 0 0 Yes
NH4/G3N 0.51 6 5 0.03 0.001 0.05 Yes 0 0.0001 Yes
NO3/D2N 2.05 6 5 0.10 0.03 0.25 Yes 0 0.003 Yes
NO3/G3N 3.18 6 5 0.16 0.006 0.04 Yes 0.0001 0.005 Yes
pH/D2PJ 8.00 8 1.25 0.10 0.03 0.29 Yes 0.001 0.003 Yes
pH/G3PJ 7.84 8 1.3 0.10 0.01 0.14 Yes 0.0004 0.002 Yes
Conclusion:  The criteria were fulfilled for the tested measurands and the samples were regarded as
homogenous.
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: Stability of the samplesAPPENDIX 4
The samples were delivered 19 September 2017 and they arrived to the participants mainly on the
following day. Stability of pH, NH4 and CODMn samples was tested by analyzing the samples stored at
the temperatures 4 and 20 ºC for two days.
Criterion for stability:
D <0.3 x spt , where
 D =  |the result at 20 °C – the result at 4 °C|
 spt  =  standard deviation for proficiency assessment
pH













A1P 6.505 6.515 D2PJ 7.665 7.795 G3PJ 7.695 7.718
D 0.010 0.130 0.023
0.3·spt 0.03 0.03 0.03
D <0.3 x spt? YES D < 0.3 x spt? NO D < 0.3 x spt? YES
NH4













A1N 0.995 0.983 D2N 0.023 0.024 G3N 0.501 0.500
D 0.012 0.0004 0.011
0.3·spt 0.015 0.0009 0.008
D <0.3 x sp? YES D < 0.3 x sp? YES D < 0.3 x sp? NO
Alkalinitity













A1A 0.123 0.123 D2A 0.707 0.708 G3A 0.476 0.477
D 0.0001 0.0003 0.001
0.3·spt 0.004 0.01 0.007
D <0.3 x sp? YES D < 0.3 x sp? YES D < 0.3 x sp? YES
Conclusion: According to the test results, the stability test criteria for most samples were
fulfilled. For sample D2PJ a slight decrease in value was detected when samples
were kept in 20 ºC. The difference between the samples is lower than the
measurement uncertainty of the analyzing laboratory (0.1 pH unit). Also for
sample G3N slight increase in the NH4 results was detected when samples were
kept in 20 ºC. The difference between the samples is lower than the expanded
measurement uncertainty of the analyzing laboratory (10 %). Because the
differences are smaller than the expanded measurement uncertainties, also the
stabilities of pH and NH4 are sufficient during the time studied.
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: Feedback from the proficiency testAPPENDIX 5
FEEDBACK FROM THE PARTICIPANTS
Participant Comments on technical excecution Action / Proftest
2, 4, 12, 15,
24, 44 Bottle of sample A1N had leaked.
The provider will be more careful with tightening of the glass
sample bottles.
4 Bottle of sample G31N had leaked.
10 12 bottles of samples had leaked.
15 Bottle of sample G3F had leaked.
33 Bottle of sample A1P had leaked.
39 Bottle of sample A1F had leaked.
16 The participant received samples on 21
September 2017.
The used distributor delivered the samples on 20 September
2017.
10, 14, 15, 29,
43
The participants received the samples late and
reported warm samples at the sample arrival.
The results of these participants do not clearly indicate that
warming of the samples would systematically have
influenced the performances.
4 The participant informed that they did not
receive the preliminary results.
Unfortunately the provider has not sent the information of the
preliminary results to the participant. The preliminary report
was uploaded into the electronic client service ProftestWEB
on 10.10.2017. The information of the report delivered to the
participants after question of it on 22.11.17. The provider
regrets the situation and seeks to avoid similar kind of
situation in the future.
Participant Comments to the results Action / Proftest
4 The results for Fe and Mn were reported in the
wrong unit.
The provider does not correct the results after delivering the
preliminary results. The results were handled as outliers in
the statistical treatment. At least parts of the results were
satisfactory if they would have been reported correctly. The
participant can re-calculate the z scores according to the
Guide for participants [4].
5 The participant reported erroneously their





The provider does not correct the results after delivering the
preliminary results. The results were handled, when
adequate, as outliers in the statistical treatment. All results
were satisfactory if they would have been reported correctly.
The participant can re-calculate the z scores according to the
Guide for participants [4].
7 Samples D2A, G3A were analyzed on Sept.
22 due to ventilation work in the lab.
Temperature of samples D2PJ and G3PJ was
19.4 °C. pH Analyzed on Sept. 22 due to
ventilation work in the lab.
Samples D2PJ and G3PJ for conductivity
measurements were analyzed on Sept. 22 due
to ventilation work in the lab.
The reported results for alkalinity and conductivity were
satisfactory. The reported results for pH measurements were
systematically higher than the reference value. This may be
due to the observed rise in temperature. However, all z
scores were satisfactory despite these deviations.
29 The participant reported erroneously their
result for hardness in sample D2K. Their
correct value is:
0.505 mmol/l.
The provider does not correct the results after delivering the
preliminary results. The result was handled as an outlier in
the statistical treatment. The result was satisfactory if it would
have been reported correctly. The participant can re-
calculate the z scores according to the Guide for participants
[4].
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FEEDBACK TO THE PARTICIPANTS
Participant Comment
14 For Fe measurement in sample D2Fe, the assigned value was above the detection limit (100 µg/l)
and should have been measureable. The result is not acceptable.
For Mn measurement in sample D2Fe, the assigned value was above the detection limit (10 µg/l)
and should have been measureable. The result is not acceptable.
29 For Fe measurement in sample D2Fe a value below detection limit is reported. Is the detection
limit reported in the right unit (<0.1 µg/l)? The provider recommends the participant to validate




All accreditated participants reported their results with an estimation of the expanded
measurement uncertainties. Often the reported uncertainties were larger than the standard
deviation for proficiency assessment. This should be taken into account when the participants
evaluate their performances in this test.
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: Evaluation of the assigned values and their uncertaintiesAPPENDIX 6
Measurand Sample Unit Assigned value Upt Upt, % Evaluation method of assigned value upt/spt
Alkalinity A1A mmol/l 0.13 0.01 5.5 Robust mean 0.28
D2A mmol/l 0.69 0.01 2.0 Robust mean 0.20
G3A mmol/l 0.47 0.01 2.2 Robust mean 0.22
Ca A1K mg/l 6.67 0.03 0.5 Calculated value 0.05
D2K mg/l 18.5 0.6 3.0 Robust mean 0.30
G3K mg/l 14.2 0.4 3.0 Robust mean 0.30
Cl A1S mg/l 10.4 0.1 1.0 Calculated value 0.10
D2S mg/l 4.86 0.1 1.8 Robust mean 0.18
G3S mg/l 20.9 0.3 1.4 Robust mean 0.14
Conductivity 25 A1J µS/cm 262 3 1.0 Robust mean 0.20
D2PJ µS/cm 144 1 1.0 Robust mean 0.20
G3PJ µS/cm 159 2 1.0 Robust mean 0.20
F A1F mg/l 1.20 0.00 0.3 Calculated value 0.03
D2F mg/l 0.69 0.02 3.3 Robust mean 0.28
G3F mg/l 0.26 0.01 3.3 Robust mean 0.28
Fe A1Fe µg/l 1387 14 1.0 Calculated value 0.10
D2Fe µg/l 137 4 3.0 Robust mean 0.30
G3Fe µg/l 318 10 3.0 Robust mean 0.30
Hardness A1K mmol/l 0.35 0.01 1.6 Robust mean 0.16
D2K mmol/l 0.52 0.01 1.9 Robust mean 0.19
G3K mmol/l 0.44 0.01 1.6 Robust mean 0.16
K A1K mg/l 1.00 0.01 0.5 Calculated value 0.05
D2K mg/l 1.44 0.04 2.7 Robust mean 0.27
G3K mg/l 2.19 0.06 2.9 Robust mean 0.29
Mg A1K mg/l 4.66 0.02 0.5 Calculated value 0.05
D2K mg/l 1.48 0.04 2.5 Robust mean 0.25
G3K mg/l 2.25 0.07 2.9 Robust mean 0.29
Mn A1Fe µg/l 714 7 1.0 Calculated value 0.10
D2Fe µg/l 41.0 1.6 4.0 Robust mean 0.27
G3Fe µg/l 101 3 3.0 Robust mean 0.30
Na A1K mg/l 2.67 0.01 0.3 Calculated value 0.04
D2K mg/l 5.82 0.15 2.5 Robust mean 0.31
G3K mg/l 9.32 0.21 2.3 Robust mean 0.29
NH4 A1N mg/l 1.00 0.01 0.5 Calculated value 0.05
D2N mg/l 0.024 0.002 8.6 Robust mean 0.35
G3N mg/l 0.51 0.01 2.3 Robust mean 0.23
NO2 A1N mg/l 0.27 0.002 0.9 Calculated value 0.09
D2N mg/l 0.10 0.002 2.0 Robust mean 0.20
G3N mg/l 0.11 0.002 2.0 Robust mean 0.20
NO3 A1N mg/l 2.33 0.01 0.6 Calculated value 0.06
D2N mg/l 2.05 0.06 3.1 Robust mean 0.31
G3N mg/l 3.30 0.07 2.1 Robust mean 0.21
pH A1P 6.57 0.02 0.3 Robust mean 0.10
D2PJ 7.93 0.06 0.7 Robust mean 0.28
G3PJ 7.82 0.04 0.5 Robust mean 0.19
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Measurand Sample Unit Assigned value Upt Upt, % Evaluation method of assigned value upt/spt
SO4 A1S mg/l 5.20 0.02 0.3 Calculated value 0.04
D2S mg/l 22.9 0.5 2.0 Robust mean 0.25
G3S mg/l 11.5 0.2 2.0 Robust mean 0.20
Upt = Expanded uncertainty of the assigned value
Criterion for reliability of the assigned value upt/spt < 0.3, where
spt= target value of the standard deviation for proficiency assessment
upt= standard uncertainty of the assigned value
If upt/spt < 0.3, the assigned value is reliable and the z scores are qualified.
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: Terms in the results tablesAPPENDIX 7
Results of each participant
Measurand The tested parameter
Sample The code of the sample
z score Calculated as follows:
z = (xi - xpt)/spt, where
xi = the result of the individual participant
xpt = the assigned value
spt = the standard deviation for proficiency assessment
Assigned value The reference value
2 × spt % The standard deviation for proficiency assessment (spt) at the 95 %
confidence level
Participant’s result The result reported by the participant (the mean value of the replicates)
Md Median
SD Standard deviation
SD% Standard deviation, %
n (stat) Number of results in statistical processing
Summary on the z scores
S – satisfactory ( -2 ? z ? 2)
Q – questionable ( 2< z < 3), positive error, the result deviates more than 2 × spt from the assigned value
q – questionable ( -3 < z < -2), negative error, the result deviates more than 2 × spt from the assigned value
U – unsatisfactory (z ? 3), positive error, the result deviates more than 3 × spt from the assigned value
u – unsatisfactory (z ? -3), negative error, the result deviates more than 3 × spt from the assigned value
Robust analysis
The items of data are sorted into increasing order, x1, x2, xi,…,xp.
Initial values for x* and s* are calculated as:
x*  = median of xi (i = 1, 2, ....,p)
s*  = 1.483 × median of ?xi – x*? (i = 1, 2, ....,p)
The mean x* and s* are updated as follows:
Calculate ?? = 1.5 × s*. A new value is then calculated for each result xi (i = 1, 2 …p):
{ x* - ?, if xi  < x*  - ?
xi* = { x* + ?,  if xi > x*  + ?,
{ xi otherwise
The new values of x* and s* are calculated from:
The robust estimates x* and s* can be derived by an iterative calculation, i.e. by updating the values of x*
and s* several times, until the process convergences [2].
pxx i /
** ??
? ??? ??? )1/()(134.1 2 pxxs i
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: Results of each participantAPPENDIX 8
Participant 1
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l A1S 0.02 10.4 10 10.4 10.4 10.4 0.3 2.6 27
mg/l D2S 0.86 4.86 10 5.1 4.9 4.9 0.2 3.4 28
mg/l G3S -0.33 20.9 10 20.6 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -1.07 262 5 255 263 262 4 1.4 32
µS/cm D2PJ -1.36 144 5 139 144 144 3 1.9 31
µS/cm G3PJ 0.48 159 5 161 160 160 2 1.4 30
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ 0.71 7.93 2,5 8.00 7.96 7.94 0.12 1.5 33
G3PJ -0.20 7.82 2,6 7.80 7.80 7.83 0.08 1.0 32
Participant 2
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Ca mg/l A1K -0.15 6.67 10 6.62 6.51 6.43 0.28 4.3 21
F mg/l A1F 0.17 1.20 10 1.21 1.22 1.22 0.07 5.7 27
K mg/l A1K -0.64 1.00 10 0.97 0.99 0.99 0.06 5.9 17
Mg mg/l A1K 0.56 4.66 10 4.79 4.61 4.60 0.19 4.2 21
Na mg/l A1K -0.19 2.67 8 2.65 2.66 2.67 0.11 4.2 21
NH4 mg/l A1N -0.08 1.00 10 1.00 1.00 0.99 0.05 5.3 26
NO2 mg/l A1N 0.81 0.27 10 0.281 0.270 0.268 0.009 3.3 22
NO3 mg/l A1N -0.52 2.33 10 2.27 2.33 2.33 0.13 5.6 23
Participant 3
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 1.23 0.13 20 0.15 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.38 0.69 10 0.68 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.26 0.47 10 0.46 0.47 0.47 0.02 4.4 25
Ca mg/l A1K 4.44 6.67 10 8.15 6.51 6.43 0.28 4.3 21
mg/l D2K 4.97 18.5 10 23.1 18.4 18.4 0.7 3.7 20
mg/l G3K 5.63 14.2 10 18.2 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -2.87 10.4 10 8.9 10.4 10.4 0.3 2.6 27
mg/l D2S -4.12 4.86 10 3.9 4.9 4.9 0.2 3.4 28
mg/l G3S -1.34 20.9 10 19.5 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.61 262 5 266 263 262 4 1.4 32
µS/cm D2PJ 0.28 144 5 145 144 144 3 1.9 31
µS/cm G3PJ 0.75 159 5 162 160 160 2 1.4 30
Fe µg/l A1Fe 1.34 1387 10 1480 1408 1401 54 3.8 22
µg/l D2Fe -5.81 137 10 97 138 137 8 5.7 24
µg/l G3Fe 0.19 318 10 321 319 317 16 5.0 21
Hardness mmol/l A1K 2.69 0.35 10 0.40 0.35 0.35 0.01 3.4 26
mmol/l D2K 4.58 0.52 10 0.64 0.51 0.51 0.02 3.7 25
mmol/l G3K 5.09 0.44 10 0.55 0.44 0.44 0.01 2.6 25
K mg/l A1K -0.20 1.00 10 0.99 0.99 0.99 0.06 5.9 17
mg/l D2K 0.14 1.44 10 1.45 1.45 1.45 0.05 3.6 14
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Participant 3
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Mg mg/l A1K 0.17 4.66 10 4.70 4.61 4.60 0.19 4.2 21
mg/l D2K 0.54 1.48 10 1.52 1.48 1.48 0.06 4.2 17
mg/l G3K 1.07 2.25 10 2.37 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe 1.76 714 10 777 714 717 26 3.7 18
µg/l D2Fe 1.72 41.0 15 46.3 40.9 41.4 3.7 8.9 19
µg/l G3Fe 2.18 101 10 112 102 101 5 5.3 18
Na mg/l A1K 1.03 2.67 8 2.78 2.66 2.67 0.11 4.2 21
mg/l D2K 1.29 5.82 8 6.12 5.83 5.80 0.24 4.2 18
mg/l G3K 1.48 9.32 8 9.87 9.36 9.30 0.38 4.0 18
NO3 mg/l A1N 2.33 10 <8 2.33 2.33 0.13 5.6 23
mg/l D2N 2.05 10 <8 2.07 2.07 0.10 5.0 22
mg/l G3N 3.30 10 <8 3.28 3.30 0.12 3.7 20
pH A1P -0.20 6.57 3 6.55 6.57 6.57 0.03 0.5 36
D2PJ 1.31 7.93 2.5 8.06 7.96 7.94 0.12 1.5 33
G3PJ 0.59 7.82 2.6 7.88 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S -1.39 5.20 8 4.91 5.17 5.22 0.18 3.5 20
mg/l D2S -0.22 22.9 8 22.7 22.8 23.0 1.0 4.4 23
mg/l G3S -0.17 11.5 10 11.4 11.4 11.6 0.4 3.4 21
Participant 4
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 3.08 0.13 20 0.17 0.13 0.13 0.01 8.3 21
mmol/l D2A 1.16 0.69 10 0.73 0.69 0.69 0.03 3.7 25
mmol/l G3A 1.70 0.47 10 0.51 0.47 0.47 0.02 4.4 25
Cl mg/l A1S -0.31 10.4 10 10.2 10.4 10.4 0.3 2.6 27
mg/l D2S 0.12 4.86 10 4.9 4.9 4.9 0.2 3.4 28
mg/l G3S -0.36 20.9 10 20.5 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -0.15 262 5 261 263 262 4 1.4 32
µS/cm D2PJ 0.28 144 5 145 144 144 3 1.9 31
µS/cm G3PJ 0.25 159 5 160 160 160 2 1.4 30
F mg/l A1F -0.67 1.20 10 1.16 1.22 1.22 0.07 5.7 27
mg/l D2F -0.24 0.69 12 0.68 0.68 0.68 0.03 4.1 24
mg/l G3F 0.00 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe -19.98 1387 10 1 1408 1401 54 3.8 22
µg/l D2Fe -19.98 137 10 0 138 137 8 5.7 24
µg/l G3Fe -19.98 318 10 0 319 317 16 5.0 21
Hardness mmol/l A1K -0.23 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.38 0.52 10 0.51 0.51 0.51 0.02 3.7 25
mmol/l G3K -0.09 0.44 10 0.44 0.44 0.44 0.01 2.6 25
Mn µg/l A1Fe -19.98 714 10 1 714 717 26 3.7 18
µg/l D2Fe -13.32 41.0 15 0.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe -19.98 101 10 0 102 101 5 5.3 18
NH4 mg/l A1N 0.58 1.00 10 1.03 1.00 0.99 0.05 5.3 26
mg/l D2N 2.67 0.024 25 0.032 0.023 0.024 0.004 15.5 21
mg/l G3N -0.67 0.51 10 0.49 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.15 0.27 10 0.268 0.270 0.268 0.009 3.3 22
mg/l D2N 0.40 0.10 10 0.102 0.102 0.102 0.004 3.5 21
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Participant 4
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
NO3 mg/l A1N -0.59 2.33 10 2.26 2.33 2.33 0.13 5.6 23
mg/l D2N -0.46 2.05 10 2.00 2.07 2.07 0.10 5.0 22
mg/l G3N -0.79 3.30 10 3.17 3.28 3.30 0.12 3.7 20
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ 0.40 7.93 2.5 7.97 7.96 7.94 0.12 1.5 33
G3PJ -0.79 7.82 2.6 7.74 7.80 7.83 0.08 1.0 32
Participant 5
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 3.08 0.13 20 0.17 0.13 0.13 0.01 8.3 21
mmol/l D2A 1.45 0.69 10 0.74 0.69 0.69 0.03 3.7 25
mmol/l G3A 0.00 0.47 10 0.47 0.47 0.47 0.02 4.4 25
Ca mg/l A1K 0.63 6.67 10 6.88 6.51 6.43 0.28 4.3 21
mg/l D2K 1.19 18.5 10 19.6 18.4 18.4 0.7 3.7 20
mg/l G3K 1.58 14.2 10 15.3 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.25 10.4 10 10.3 10.4 10.4 0.3 2.6 27
mg/l D2S -0.78 4.86 10 4.7 4.9 4.9 0.2 3.4 28
mg/l G3S 0.25 20.9 10 21.2 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -17.54 262 5 147 263 262 4 1.4 32
µS/cm D2PJ 5.28 144 5 163 144 144 3 1.9 31
µS/cm G3PJ 27.60 159 5 269 160 160 2 1.4 30
F mg/l A1F 2.62 1.20 10 1.36 1.22 1.22 0.07 5.7 27
mg/l D2F 2.39 0.69 12 0.79 0.68 0.68 0.03 4.1 24
mg/l G3F 2.44 0.26 12 0.30 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe -0.72 1387 10 1337 1408 1401 54 3.8 22
µg/l D2Fe -1.31 137 10 128 138 137 8 5.7 24
µg/l G3Fe -0.88 318 10 304 319 317 16 5.0 21
Hardness mmol/l A1K 0.40 0.35 10 0.36 0.35 0.35 0.01 3.4 26
mmol/l D2K 1.12 0.52 10 0.55 0.51 0.51 0.02 3.7 25
mmol/l G3K 1.41 0.44 10 0.47 0.44 0.44 0.01 2.6 25
K mg/l A1K -0.36 1.00 10 0.98 0.99 0.99 0.06 5.9 17
mg/l D2K -0.28 1.44 10 1.42 1.45 1.45 0.05 3.6 14
mg/l G3K 0.18 2.19 10 2.21 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -0.69 4.66 10 4.50 4.61 4.60 0.19 4.2 21
mg/l D2K -0.54 1.48 10 1.44 1.48 1.48 0.06 4.2 17
mg/l G3K -0.89 2.25 10 2.15 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -1.12 714 10 674 714 717 26 3.7 18
µg/l D2Fe 3.12 41.0 15 50.6 40.9 41.4 3.7 8.9 19
µg/l G3Fe -1.07 101 10 96 102 101 5 5.3 18
Na mg/l A1K -0.56 2.67 8 2.61 2.66 2.67 0.11 4.2 21
mg/l D2K -0.21 5.82 8 5.77 5.83 5.80 0.24 4.2 18
mg/l G3K -0.27 9.32 8 9.22 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N 0.20 1.00 10 1.01 1.00 0.99 0.05 5.3 26
mg/l D2N -1.33 0.024 25 0.020 0.023 0.024 0.004 15.5 21
mg/l G3N -17.96 0.51 10 0.05 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.67 0.27 10 0.279 0.270 0.268 0.009 3.3 22
mg/l D2N 0.60 0.10 10 0.103 0.102 0.102 0.004 3.5 21
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Participant 5
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
NO3 mg/l A1N 0.04 2.33 10 2.34 2.33 2.33 0.13 5.6 23
mg/l D2N -0.09 2.05 10 2.04 2.07 2.07 0.10 5.0 22
mg/l G3N 0.01 3.30 10 3.30 3.28 3.30 0.12 3.7 20
pH A1P -0.71 6.57 3 6.50 6.57 6.57 0.03 0.5 36
D2PJ 0.71 7.93 2.5 8.00 7.96 7.94 0.12 1.5 33
G3PJ -0.20 7.82 2.6 7.80 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 1.15 5.20 8 5.44 5.17 5.22 0.18 3.5 20
mg/l D2S 0.76 22.9 8 23.6 22.8 23.0 1.0 4.4 23
mg/l G3S 0.78 11.5 10 12.0 11.4 11.6 0.4 3.4 21
Participant 6
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 µS/cm A1J -0.31 262 5 260 263 262 4 1.4 32
µS/cm D2PJ -1.11 144 5 140 144 144 3 1.9 31
µS/cm G3PJ -1.01 159 5 155 160 160 2 1.4 30
pH A1P 0.91 6.57 3 6.66 6.57 6.57 0.03 0.5 36
D2PJ -1.41 7.93 2.5 7.79 7.96 7.94 0.12 1.5 33
G3PJ -1.08 7.82 2.6 7.71 7.80 7.83 0.08 1.0 32
Participant 7
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l D2A -0.13 0.69 10 0.69 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.39 0.47 10 0.46 0.47 0.47 0.02 4.4 25
Cl mg/l D2S 0.23 4.86 10 4.9 4.9 4.9 0.2 3.4 28
mg/l G3S -0.34 20.9 10 20.5 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm D2PJ 0.00 144 5 144 144 144 3 1.9 31
µS/cm G3PJ 0.00 159 5 159 160 160 2 1.4 30
F mg/l D2F -1.54 0.69 12 0.63 0.68 0.68 0.03 4.1 24
mg/l G3F -1.91 0.26 12 0.23 0.26 0.26 0.02 5.8 24
NH4 mg/l D2N 0.60 0.024 25 0.026 0.023 0.024 0.004 15.5 21
mg/l G3N 2.12 0.51 10 0.56 0.52 0.51 0.03 5.3 24
pH D2PJ 1.41 7.93 2.5 8.07 7.96 7.94 0.12 1.5 33
G3PJ 0.98 7.82 2.6 7.92 7.80 7.83 0.08 1.0 32
SO4 mg/l D2S 0.15 22.9 8 23.0 22.8 23.0 1.0 4.4 23
mg/l G3S -0.17 11.5 10 11.4 11.4 11.6 0.4 3.4 21
Participant 8
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l A1S -0.04 10.4 10 10.4 10.4 10.4 0.3 2.6 27
Conductivity 25 µS/cm A1J -0.15 262 5 261 263 262 4 1.4 32
µS/cm D2PJ -0.28 144 5 143 144 144 3 1.9 31
µS/cm G3PJ 0.25 159 5 160 160 160 2 1.4 30
F mg/l A1F 0.33 1.20 10 1.22 1.22 1.22 0.07 5.7 27
mg/l D2F 2.42 0.69 12 0.79 0.68 0.68 0.03 4.1 24
mg/l G3F 3.85 0.26 12 0.32 0.26 0.26 0.02 5.8 24
NH4 mg/l A1N -1.00 1.00 10 0.95 1.00 0.99 0.05 5.3 26
NO2 mg/l A1N 0.00 0.27 10 0.270 0.270 0.268 0.009 3.3 22
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Participant 8
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH A1P -0.30 6.57 3 6.54 6.57 6.57 0.03 0.5 36
D2PJ -1.72 7.93 2.5 7.76 7.96 7.94 0.12 1.5 33
G3PJ -0.59 7.82 2.6 7.76 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S -0.67 5.20 8 5.06 5.17 5.22 0.18 3.5 20
Participant 9
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 1.54 0.13 20 0.15 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.29 0.69 10 0.70 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.43 0.47 10 0.46 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -2.31 6.67 10 5.90 6.51 6.43 0.28 4.3 21
mg/l D2K -2.70 18.5 10 16.0 18.4 18.4 0.7 3.7 20
mg/l G3K -3.10 14.2 10 12.0 14.2 14.1 0.5 3.4 20
Cl mg/l A1S 1.15 10.4 10 11.0 10.4 10.4 0.3 2.6 27
mg/l D2S 1.40 4.86 10 5.2 4.9 4.9 0.2 3.4 28
mg/l G3S 1.05 20.9 10 22.0 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.15 262 5 263 263 262 4 1.4 32
µS/cm D2PJ 0.00 144 5 144 144 144 3 1.9 31
µS/cm G3PJ -2.26 159 5 150 160 160 2 1.4 30
F mg/l A1F 0.00 1.20 10 1.20 1.22 1.22 0.07 5.7 27
mg/l D2F 0.24 0.69 12 0.70 0.68 0.68 0.03 4.1 24
mg/l G3F 1.28 0.26 12 0.28 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe -1.25 1387 10 1300 1408 1401 54 3.8 22
µg/l D2Fe -2.48 137 10 120 138 137 8 5.7 24
µg/l G3Fe -2.39 318 10 280 319 317 16 5.0 21
Hardness mmol/l A1K -1.14 0.35 10 0.33 0.35 0.35 0.01 3.4 26
mmol/l D2K -2.31 0.52 10 0.46 0.51 0.51 0.02 3.7 25
mmol/l G3K -2.27 0.44 10 0.39 0.44 0.44 0.01 2.6 25
Mg mg/l A1K -1.12 4.66 10 4.40 4.61 4.60 0.19 4.2 21
mg/l D2K -1.08 1.48 10 1.40 1.48 1.48 0.06 4.2 17
mg/l G3K -1.33 2.25 10 2.10 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -0.67 714 10 690 714 717 26 3.7 18
µg/l D2Fe -1.30 41.0 15 37.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe -1.39 101 10 94 102 101 5 5.3 18
Na mg/l A1K -0.66 2.67 8 2.60 2.66 2.67 0.11 4.2 21
mg/l D2K -1.37 5.82 8 5.50 5.83 5.80 0.24 4.2 18
mg/l G3K -0.86 9.32 8 9.00 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -0.60 1.00 10 0.97 1.00 0.99 0.05 5.3 26
mg/l D2N -1.33 0.024 25 0.020 0.023 0.024 0.004 15.5 21
mg/l G3N 0.39 0.51 10 0.52 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.00 0.27 10 0.270 0.270 0.268 0.009 3.3 22
mg/l D2N 0.00 0.10 10 0.100 0.102 0.102 0.004 3.5 21
mg/l G3N 0.00 0.11 10 0.110 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -2.83 2.33 10 2.00 2.33 2.33 0.13 5.6 23
mg/l D2N -4.39 2.05 10 1.60 2.07 2.07 0.10 5.0 22
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Participant 9
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ -0.30 7.93 2.5 7.90 7.96 7.94 0.12 1.5 33
G3PJ 0.79 7.82 2.6 7.90 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 1.92 5.20 8 5.60 5.17 5.22 0.18 3.5 20
mg/l D2S 1.20 22.9 8 24.0 22.8 23.0 1.0 4.4 23
mg/l G3S 0.87 11.5 10 12.0 11.4 11.6 0.4 3.4 21
Participant 10
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 220.77 0.13 20 3.00 0.13 0.13 0.01 8.3 21
mmol/l D2A 124.93 0.69 10 5.00 0.69 0.69 0.03 3.7 25
mmol/l G3A 107.66 0.47 10 3.00 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -1.97 6.67 10 6.01 6.51 6.43 0.28 4.3 21
mg/l D2K 6.00 18.5 10 24.0 18.4 18.4 0.7 3.7 20
mg/l G3K 8.23 14.2 10 20.0 14.2 14.1 0.5 3.4 20
Cl mg/l A1S 1.02 10.4 10 10.9 10.4 10.4 0.3 2.6 27
mg/l D2S 3.21 4.86 10 5.6 4.9 4.9 0.2 3.4 28
mg/l G3S -0.77 20.9 10 20.1 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -1.18 262 5 254 263 262 4 1.4 32
µS/cm D2PJ -1.94 144 5 137 144 144 3 1.9 31
µS/cm G3PJ -3.52 159 5 145 160 160 2 1.4 30
F mg/l A1F 0.83 1.20 10 1.25 1.22 1.22 0.07 5.7 27
mg/l D2F 0.24 0.69 12 0.70 0.68 0.68 0.03 4.1 24
mg/l G3F 9.62 0.26 12 0.41 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 18.50 1387 10 2670 1408 1401 54 3.8 22
µg/l D2Fe 0.44 137 10 140 138 137 8 5.7 24
µg/l G3Fe 62.39 318 10 1310 319 317 16 5.0 21
Hardness mmol/l A1K 48.57 0.35 10 1.20 0.35 0.35 0.01 3.4 26
mmol/l D2K 49.23 0.52 10 1.80 0.51 0.51 0.02 3.7 25
mmol/l G3K 70.91 0.44 10 2.00 0.44 0.44 0.01 2.6 25
Mg mg/l A1K 26.97 4.66 10 10.94 4.61 4.60 0.19 4.2 21
mg/l D2K 78.59 1.48 10 7.30 1.48 1.48 0.06 4.2 17
mg/l G3K 88.09 2.25 10 12.16 2.25 2.25 0.11 4.8 19
NH4 mg/l A1N -1.38 1.00 10 0.93 1.00 0.99 0.05 5.3 26
mg/l D2N 4.00 0.024 25 0.036 0.023 0.024 0.004 15.5 21
mg/l G3N 0.12 0.51 10 0.51 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -7.85 0.27 10 0.164 0.270 0.268 0.009 3.3 22
mg/l D2N 0.40 0.10 10 0.102 0.102 0.102 0.004 3.5 21
mg/l G3N 0.18 0.11 10 0.111 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 0.52 2.33 10 2.39 2.33 2.33 0.13 5.6 23
mg/l D2N -7.32 2.05 10 1.30 2.07 2.07 0.10 5.0 22
mg/l G3N 29.70 3.30 10 8.20 3.28 3.30 0.12 3.7 20
pH A1P -1.73 6.57 3 6.40 6.57 6.57 0.03 0.5 36
D2PJ -0.40 7.93 2.5 7.89 7.96 7.94 0.12 1.5 33
G3PJ -0.49 7.82 2.6 7.77 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 35.96 5.20 8 12.68 5.17 5.22 0.18 3.5 20
mg/l D2S 2.25 22.9 8 25.0 22.8 23.0 1.0 4.4 23
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Participant 11
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l A1S 0.58 10.4 10 10.7 10.4 10.4 0.3 2.6 27
mg/l D2S -1.28 4.86 10 4.6 4.9 4.9 0.2 3.4 28
mg/l G3S 0.48 20.9 10 21.4 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.15 262 5 263 263 262 4 1.4 32
µS/cm D2PJ -0.53 144 5 142 144 144 3 1.9 31
µS/cm G3PJ -0.33 159 5 158 160 160 2 1.4 30
Fe µg/l A1Fe -0.97 1387 10 1320 1408 1401 54 3.8 22
µg/l D2Fe 0.88 137 10 143 138 137 8 5.7 24
µg/l G3Fe -0.88 318 10 304 319 317 16 5.0 21
Hardness mmol/l A1K 1.71 0.35 10 0.38 0.35 0.35 0.01 3.4 26
mmol/l D2K 3.85 0.52 10 0.62 0.51 0.51 0.02 3.7 25
mmol/l G3K 4.09 0.44 10 0.53 0.44 0.44 0.01 2.6 25
NH4 mg/l A1N -2.00 1.00 10 0.90 1.00 0.99 0.05 5.3 26
mg/l D2N 38.67 0.024 25 0.140 0.023 0.024 0.004 15.5 21
mg/l G3N 0.39 0.51 10 0.52 0.52 0.51 0.03 5.3 24
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ -6.15 7.93 2.5 7.32 7.96 7.94 0.12 1.5 33
G3PJ -3.84 7.82 2.6 7.43 7.80 7.83 0.08 1.0 32
Participant 12
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 µS/cm A1J -0.92 262 5 256 263 262 4 1.4 32
µS/cm D2PJ 0.56 144 5 146 144 144 3 1.9 31
µS/cm G3PJ -0.25 159 5 158 160 160 2 1.4 30
NH4 mg/l A1N 0.20 1.00 10 1.01 1.00 0.99 0.05 5.3 26
mg/l D2N -1.00 0.024 25 0.021 0.023 0.024 0.004 15.5 21
mg/l G3N -0.12 0.51 10 0.51 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.00 0.27 10 0.270 0.270 0.268 0.009 3.3 22
mg/l D2N 0.80 0.10 10 0.104 0.102 0.102 0.004 3.5 21
mg/l G3N 0.18 0.11 10 0.111 0.110 0.110 0.002 2.0 21
pH A1P 1.22 6.57 3 6.69 6.57 6.57 0.03 0.5 36
D2PJ -0.40 7.93 2.5 7.89 7.96 7.94 0.12 1.5 33
G3PJ 0.89 7.82 2.6 7.91 7.80 7.83 0.08 1.0 32
Participant 13
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.38 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.17 0.69 10 0.70 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.26 0.47 10 0.46 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -1.20 6.67 10 6.27 6.51 6.43 0.28 4.3 21
mg/l D2K -0.09 18.5 10 18.4 18.4 18.4 0.7 3.7 20
mg/l G3K -0.04 14.2 10 14.2 14.2 14.1 0.5 3.4 20
Cl mg/l A1S 1.35 10.4 10 11.1 10.4 10.4 0.3 2.6 27
mg/l D2S -0.70 4.86 10 4.7 4.9 4.9 0.2 3.4 28
mg/l G3S 2.11 20.9 10 23.1 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.15 262 5 263 263 262 4 1.4 32
µS/cm D2PJ 0.28 144 5 145 144 144 3 1.9 31
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Participant 13
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
F mg/l A1F 1.50 1.20 10 1.29 1.22 1.22 0.07 5.7 27
mg/l D2F 1.14 0.69 12 0.74 0.68 0.68 0.03 4.1 24
mg/l G3F -0.32 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Hardness mmol/l A1K 0.23 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.19 0.52 10 0.52 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.68 0.44 10 0.46 0.44 0.44 0.01 2.6 25
Mg mg/l A1K 0.56 4.66 10 4.79 4.61 4.60 0.19 4.2 21
mg/l D2K -1.76 1.48 10 1.35 1.48 1.48 0.06 4.2 17
mg/l G3K 1.78 2.25 10 2.45 2.25 2.25 0.11 4.8 19
NH4 mg/l A1N 1.60 1.00 10 1.08 1.00 0.99 0.05 5.3 26
mg/l D2N -1.63 0.024 25 0.019 0.023 0.024 0.004 15.5 21
mg/l G3N 1.65 0.51 10 0.55 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -1.41 0.27 10 0.251 0.270 0.268 0.009 3.3 22
mg/l D2N -0.58 0.10 10 0.097 0.102 0.102 0.004 3.5 21
mg/l G3N -1.45 0.11 10 0.102 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 1.03 2.33 10 2.45 2.33 2.33 0.13 5.6 23
mg/l D2N 0.39 2.05 10 2.09 2.07 2.07 0.10 5.0 22
mg/l G3N 0.42 3.30 10 3.37 3.28 3.30 0.12 3.7 20
pH A1P -0.51 6.57 3 6.52 6.57 6.57 0.03 0.5 36
D2PJ 0.00 7.93 2.5 7.93 7.96 7.94 0.12 1.5 33
G3PJ 0.20 7.82 2.6 7.84 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 2.93 5.20 8 5.81 5.17 5.22 0.18 3.5 20
mg/l D2S 2.84 22.9 8 25.5 22.8 23.0 1.0 4.4 23
mg/l G3S 1.91 11.5 10 12.6 11.4 11.6 0.4 3.4 21
Participant 14
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l D2S 14.98 4.86 10 8.5 4.9 4.9 0.2 3.4 28
Fe µg/l D2Fe 137 10 < 100 138 137 8 5.7 24
Hardness mmol/l D2K 19.62 0.52 10 1.03 0.51 0.51 0.02 3.7 25
Mn µg/l D2Fe 41.0 15 < 10 40.9 41.4 3.7 8.9 19
NH4 mg/l D2N 0.024 25 < 0.05 0.023 0.024 0.004 15.5 21
NO2 mg/l D2N 14.00 0.10 10 0.170 0.102 0.102 0.004 3.5 21
NO3 mg/l D2N 2.44 2.05 10 2.30 2.07 2.07 0.10 5.0 22
pH A1P -1.73 6.57 3 6.40 6.57 6.57 0.03 0.5 36
SO4 mg/l D2S -2.78 22.9 8 20.4 22.8 23.0 1.0 4.4 23
Participant 15
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 0.13 20 <0.3 0.13 0.13 0.01 8.3 21
mmol/l D2A 1.39 0.69 10 0.74 0.69 0.69 0.03 3.7 25
mmol/l G3A 1.74 0.47 10 0.51 0.47 0.47 0.02 4.4 25
Ca mg/l A1K 0.57 6.67 10 6.86 6.51 6.43 0.28 4.3 21
mg/l D2K 0.65 18.5 10 19.1 18.4 18.4 0.7 3.7 20
mg/l G3K 0.70 14.2 10 14.7 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.33 10.4 10 10.2 10.4 10.4 0.3 2.6 27
mg/l D2S -0.25 4.86 10 4.8 4.9 4.9 0.2 3.4 28
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Participant 15
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 µS/cm A1J 0.46 262 5 265 263 262 4 1.4 32
µS/cm D2PJ -0.83 144 5 141 144 144 3 1.9 31
µS/cm G3PJ -0.50 159 5 157 160 160 2 1.4 30
F mg/l A1F 0.00 1.20 10 1.20 1.22 1.22 0.07 5.7 27
mg/l D2F -0.24 0.69 12 0.68 0.68 0.68 0.03 4.1 24
mg/l G3F 0.32 0.26 12 0.27 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 0.33 1387 10 1410 1408 1401 54 3.8 22
µg/l D2Fe 0.15 137 10 138 138 137 8 5.7 24
µg/l G3Fe 0.06 318 10 319 319 317 16 5.0 21
Hardness mmol/l A1K 0.74 0.35 10 0.36 0.35 0.35 0.01 3.4 26
mmol/l D2K 0.54 0.52 10 0.53 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.82 0.44 10 0.46 0.44 0.44 0.01 2.6 25
K mg/l A1K 1.00 10 <1.0 0.99 0.99 0.06 5.9 17
mg/l D2K 0.28 1.44 10 1.46 1.45 1.45 0.05 3.6 14
mg/l G3K -0.18 2.19 10 2.17 2.21 2.19 0.09 4.1 16
Mg mg/l A1K 0.04 4.66 10 4.67 4.61 4.60 0.19 4.2 21
mg/l D2K 0.41 1.48 10 1.51 1.48 1.48 0.06 4.2 17
mg/l G3K 0.00 2.25 10 2.25 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe 0.81 714 10 743 714 717 26 3.7 18
µg/l D2Fe 0.65 41.0 15 43.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.99 101 10 106 102 101 5 5.3 18
Na mg/l A1K 1.87 2.67 8 2.87 2.66 2.67 0.11 4.2 21
mg/l D2K 1.33 5.82 8 6.13 5.83 5.80 0.24 4.2 18
mg/l G3K 1.39 9.32 8 9.84 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -4.76 1.00 10 0.76 1.00 0.99 0.05 5.3 26
mg/l D2N 0.024 25 <0.50 0.023 0.024 0.004 15.5 21
mg/l G3N 0.51 10 <0.50 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.27 10 <0.152 0.270 0.268 0.009 3.3 22
mg/l D2N 0.10 10 <0.152 0.102 0.102 0.004 3.5 21
mg/l G3N 0.11 10 <0.152 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -15.45 2.33 10 0.53 2.33 2.33 0.13 5.6 23
mg/l D2N -15.46 2.05 10 0.47 2.07 2.07 0.10 5.0 22
mg/l G3N -15.47 3.30 10 0.75 3.28 3.30 0.12 3.7 20
pH A1P -0.20 6.57 3 6.55 6.57 6.57 0.03 0.5 36
D2PJ -5.15 7.93 2.5 7.42 7.96 7.94 0.12 1.5 33
G3PJ -0.39 7.82 2.6 7.78 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 0.00 5.20 8 5.20 5.17 5.22 0.18 3.5 20
mg/l D2S -0.33 22.9 8 22.6 22.8 23.0 1.0 4.4 23
mg/l G3S -0.17 11.5 10 11.4 11.4 11.6 0.4 3.4 21
Participant 16
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l A1S 0.00 10.4 10 10.4 10.4 10.4 0.3 2.6 27
mg/l D2S 0.16 4.86 10 4.9 4.9 4.9 0.2 3.4 28
Conductivity 25 µS/cm A1J 0.31 262 5 264 263 262 4 1.4 32
µS/cm D2PJ -0.03 144 5 144 144 144 3 1.9 31
F mg/l A1F 0.17 1.20 10 1.21 1.22 1.22 0.07 5.7 27
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Participant 16
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Fe µg/l A1Fe 0.27 1387 10 1406 1408 1401 54 3.8 22
µg/l D2Fe -0.18 137 10 136 138 137 8 5.7 24
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ 1.61 7.93 2.5 8.09 7.96 7.94 0.12 1.5 33
Participant 17
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Ca mg/l A1K -1.24 6.67 10 6.26 6.51 6.43 0.28 4.3 21
Cl mg/l A1S -0.35 10.4 10 10.2 10.4 10.4 0.3 2.6 27
F mg/l A1F 0.95 1.20 10 1.26 1.22 1.22 0.07 5.7 27
Fe µg/l A1Fe 1.83 1387 10 1514 1408 1401 54 3.8 22
K mg/l A1K -0.46 1.00 10 0.98 0.99 0.99 0.06 5.9 17
Mg mg/l A1K -1.38 4.66 10 4.34 4.61 4.60 0.19 4.2 21
Mn µg/l A1Fe -0.22 714 10 706 714 717 26 3.7 18
Na mg/l A1K 0.61 2.67 8 2.74 2.66 2.67 0.11 4.2 21
SO4 mg/l A1S -0.50 5.20 8 5.10 5.17 5.22 0.18 3.5 20
Participant 18
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.54 0.13 20 0.12 0.13 0.13 0.01 8.3 21
mmol/l D2A -1.22 0.69 10 0.65 0.69 0.69 0.03 3.7 25
mmol/l G3A -1.23 0.47 10 0.44 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -0.45 6.67 10 6.52 6.51 6.43 0.28 4.3 21
mg/l D2K -0.43 18.5 10 18.1 18.4 18.4 0.7 3.7 20
mg/l G3K 0.14 14.2 10 14.3 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.19 10.4 10 10.3 10.4 10.4 0.3 2.6 27
mg/l D2S -0.49 4.86 10 4.7 4.9 4.9 0.2 3.4 28
mg/l G3S -0.38 20.9 10 20.5 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -2.14 262 5 248 263 262 4 1.4 32
µS/cm D2PJ -4.22 144 5 129 144 144 3 1.9 31
µS/cm G3PJ -3.32 159 5 146 160 160 2 1.4 30
F mg/l A1F -1.00 1.20 10 1.14 1.22 1.22 0.07 5.7 27
mg/l D2F -0.75 0.69 12 0.66 0.68 0.68 0.03 4.1 24
mg/l G3F -0.06 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 0.19 1387 10 1400 1408 1401 54 3.8 22
µg/l D2Fe 1.02 137 10 144 138 137 8 5.7 24
µg/l G3Fe 0.13 318 10 320 319 317 16 5.0 21
Hardness mmol/l A1K 0.11 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.27 0.52 10 0.51 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.32 0.44 10 0.45 0.44 0.44 0.01 2.6 25
K mg/l A1K 0.00 1.00 10 1.00 0.99 0.99 0.06 5.9 17
mg/l D2K 0.14 1.44 10 1.45 1.45 1.45 0.05 3.6 14
mg/l G3K -0.37 2.19 10 2.15 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -0.21 4.66 10 4.61 4.61 4.60 0.19 4.2 21
mg/l D2K 0.00 1.48 10 1.48 1.48 1.48 0.06 4.2 17
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Participant 18
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Mn µg/l A1Fe -0.20 714 10 707 714 717 26 3.7 18
µg/l D2Fe 0.29 41.0 15 41.9 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.38 101 10 103 102 101 5 5.3 18
Na mg/l A1K 1.69 2.67 8 2.85 2.66 2.67 0.11 4.2 21
mg/l D2K 1.03 5.82 8 6.06 5.83 5.80 0.24 4.2 18
mg/l G3K 0.75 9.32 8 9.60 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -0.28 1.00 10 0.99 1.00 0.99 0.05 5.3 26
mg/l D2N -0.63 0.024 25 0.022 0.023 0.024 0.004 15.5 21
mg/l G3N 0.00 0.51 10 0.51 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.37 0.27 10 0.275 0.270 0.268 0.009 3.3 22
mg/l D2N 1.20 0.10 10 0.106 0.102 0.102 0.004 3.5 21
mg/l G3N 1.09 0.11 10 0.116 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 0.58 2.33 10 2.40 2.33 2.33 0.13 5.6 23
mg/l D2N 0.79 2.05 10 2.13 2.07 2.07 0.10 5.0 22
mg/l G3N 0.62 3.30 10 3.40 3.28 3.30 0.12 3.7 20
pH A1P 0.00 6.57 3 6.57 6.57 6.57 0.03 0.5 36
D2PJ 1.01 7.93 2.5 8.03 7.96 7.94 0.12 1.5 33
G3PJ 0.59 7.82 2.6 7.88 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S -0.24 5.20 8 5.15 5.17 5.22 0.18 3.5 20
mg/l D2S -0.44 22.9 8 22.5 22.8 23.0 1.0 4.4 23
mg/l G3S -0.35 11.5 10 11.3 11.4 11.6 0.4 3.4 21
Participant 19
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 2.31 0.13 20 0.16 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.87 0.69 10 0.72 0.69 0.69 0.03 3.7 25
mmol/l G3A 1.28 0.47 10 0.50 0.47 0.47 0.02 4.4 25
Conductivity 25 µS/cm A1J 0.15 262 5 263 263 262 4 1.4 32
µS/cm D2PJ 0.14 144 5 145 144 144 3 1.9 31
µS/cm G3PJ 0.30 159 5 160 160 160 2 1.4 30
Fe µg/l A1Fe 0.53 1387 10 1424 1408 1401 54 3.8 22
µg/l D2Fe 0.58 137 10 141 138 137 8 5.7 24
µg/l G3Fe 0.57 318 10 327 319 317 16 5.0 21
Hardness mmol/l A1K -0.29 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.38 0.52 10 0.51 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.00 0.44 10 0.44 0.44 0.44 0.01 2.6 25
NH4 mg/l A1N 0.00 1.00 10 1.00 1.00 0.99 0.05 5.3 26
mg/l D2N -2.33 0.024 25 0.017 0.023 0.024 0.004 15.5 21
mg/l G3N 0.04 0.51 10 0.51 0.52 0.51 0.03 5.3 24
pH A1P 0.41 6.57 3 6.61 6.57 6.57 0.03 0.5 36
D2PJ 2.22 7.93 2.5 8.15 7.96 7.94 0.12 1.5 33
G3PJ 1.28 7.82 2.6 7.95 7.80 7.83 0.08 1.0 32
Participant 20
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l A1S -0.08 10.4 10 10.4 10.4 10.4 0.3 2.6 27
mg/l D2S 0.33 4.86 10 4.9 4.9 4.9 0.2 3.4 28
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Participant 20
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 µS/cm A1J -0.61 262 5 258 263 262 4 1.4 32
µS/cm D2PJ -0.92 144 5 141 144 144 3 1.9 31
µS/cm G3PJ -0.58 159 5 157 160 160 2 1.4 30
Fe µg/l A1Fe -0.40 1387 10 1359 1408 1401 54 3.8 22
µg/l D2Fe -0.44 137 10 134 138 137 8 5.7 24
µg/l G3Fe -0.44 318 10 311 319 317 16 5.0 21
Hardness mmol/l A1K 1.85 0.35 10 0.38 0.35 0.35 0.01 3.4 26
mmol/l D2K 0.03 0.52 10 0.52 0.51 0.51 0.02 3.7 25
mmol/l G3K -0.26 0.44 10 0.43 0.44 0.44 0.01 2.6 25
Mn µg/l A1Fe 0.14 714 10 719 714 717 26 3.7 18
µg/l D2Fe 0.00 41.0 15 41.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.20 101 10 102 102 101 5 5.3 18
pH A1P 0.20 6.57 3 6.59 6.57 6.57 0.03 0.5 36
D2PJ 2.22 7.93 2.5 8.15 7.96 7.94 0.12 1.5 33
G3PJ 1.57 7.82 2.6 7.98 7.80 7.83 0.08 1.0 32
Participant 21
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.31 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.90 0.69 10 0.66 0.69 0.69 0.03 3.7 25
mmol/l G3A -1.02 0.47 10 0.45 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -1.95 6.67 10 6.02 6.51 6.43 0.28 4.3 21
mg/l D2K -1.41 18.5 10 17.2 18.4 18.4 0.7 3.7 20
mg/l G3K -1.27 14.2 10 13.3 14.2 14.1 0.5 3.4 20
Cl mg/l A1S 0.77 10.4 10 10.8 10.4 10.4 0.3 2.6 27
mg/l D2S 0.25 4.86 10 4.9 4.9 4.9 0.2 3.4 28
mg/l G3S 0.57 20.9 10 21.5 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.31 262 5 264 263 262 4 1.4 32
µS/cm D2PJ 0.00 144 5 144 144 144 3 1.9 31
µS/cm G3PJ 0.25 159 5 160 160 160 2 1.4 30
F mg/l A1F 0.67 1.20 10 1.24 1.22 1.22 0.07 5.7 27
mg/l D2F 0.00 0.69 12 0.69 0.68 0.68 0.03 4.1 24
mg/l G3F 0.06 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 0.62 1387 10 1430 1408 1401 54 3.8 22
µg/l D2Fe -0.15 137 10 136 138 137 8 5.7 24
µg/l G3Fe 0.13 318 10 320 319 317 16 5.0 21
Hardness mmol/l A1K -1.03 0.35 10 0.33 0.35 0.35 0.01 3.4 26
mmol/l D2K -1.19 0.52 10 0.49 0.51 0.51 0.02 3.7 25
mmol/l G3K -0.77 0.44 10 0.42 0.44 0.44 0.01 2.6 25
K mg/l A1K 0.20 1.00 10 1.01 0.99 0.99 0.06 5.9 17
mg/l D2K -0.56 1.44 10 1.40 1.45 1.45 0.05 3.6 14
mg/l G3K -0.18 2.19 10 2.17 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -1.07 4.66 10 4.41 4.61 4.60 0.19 4.2 21
mg/l D2K -0.27 1.48 10 1.46 1.48 1.48 0.06 4.2 17
mg/l G3K -0.53 2.25 10 2.19 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe 0.08 714 10 717 714 717 26 3.7 18
µg/l D2Fe -0.03 41.0 15 40.9 40.9 41.4 3.7 8.9 19
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Participant 21
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Na mg/l A1K -1.40 2.67 8 2.52 2.66 2.67 0.11 4.2 21
mg/l D2K -0.56 5.82 8 5.69 5.83 5.80 0.24 4.2 18
mg/l G3K -0.38 9.32 8 9.18 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N 0.20 1.00 10 1.01 1.00 0.99 0.05 5.3 26
mg/l D2N 0.30 0.024 25 0.025 0.023 0.024 0.004 15.5 21
mg/l G3N 0.90 0.51 10 0.53 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.96 0.27 10 0.257 0.270 0.268 0.009 3.3 22
mg/l D2N 0.60 0.10 10 0.103 0.102 0.102 0.004 3.5 21
mg/l G3N -0.55 0.11 10 0.107 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -0.52 2.33 10 2.27 2.33 2.33 0.13 5.6 23
mg/l D2N -1.46 2.05 10 1.90 2.07 2.07 0.10 5.0 22
mg/l G3N -0.67 3.30 10 3.19 3.28 3.30 0.12 3.7 20
pH A1P 0.00 6.57 3 6.57 6.57 6.57 0.03 0.5 36
D2PJ 0.30 7.93 2.5 7.96 7.96 7.94 0.12 1.5 33
G3PJ 0.20 7.82 2.6 7.84 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 1.06 5.20 8 5.42 5.17 5.22 0.18 3.5 20
mg/l D2S 0.11 22.9 8 23.0 22.8 23.0 1.0 4.4 23
mg/l G3S 0.70 11.5 10 11.9 11.4 11.6 0.4 3.4 21
Participant 22
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 µS/cm A1J -0.23 262 5 261 263 262 4 1.4 32
µS/cm D2PJ -0.39 144 5 143 144 144 3 1.9 31
µS/cm G3PJ -0.18 159 5 158 160 160 2 1.4 30
Fe µg/l A1Fe 0.76 1387 10 1440 1408 1401 54 3.8 22
µg/l D2Fe 0.73 137 10 142 138 137 8 5.7 24
µg/l G3Fe 0.50 318 10 326 319 317 16 5.0 21
Hardness mmol/l A1K 0.34 0.35 10 0.36 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.04 0.52 10 0.52 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.09 0.44 10 0.44 0.44 0.44 0.01 2.6 25
pH A1P 0.00 6.57 3 6.57 6.57 6.57 0.03 0.5 36
D2PJ 0.61 7.93 2.5 7.99 7.96 7.94 0.12 1.5 33
G3PJ -0.49 7.82 2.6 7.77 7.80 7.83 0.08 1.0 32
Participant 23
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.15 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.55 0.69 10 0.67 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.34 0.47 10 0.46 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -0.27 6.67 10 6.58 6.51 6.43 0.28 4.3 21
mg/l D2K 0.65 18.5 10 19.1 18.4 18.4 0.7 3.7 20
mg/l G3K 0.28 14.2 10 14.4 14.2 14.1 0.5 3.4 20
Cl mg/l A1S 2.12 10.4 10 11.5 10.4 10.4 0.3 2.6 27
mg/l D2S 0.95 4.86 10 5.1 4.9 4.9 0.2 3.4 28
mg/l G3S 0.57 20.9 10 21.5 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.46 262 5 265 263 262 4 1.4 32
µS/cm D2PJ 0.56 144 5 146 144 144 3 1.9 31
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Participant 23
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
F mg/l A1F 2.17 1.20 10 1.33 1.22 1.22 0.07 5.7 27
mg/l D2F 3.53 0.69 12 0.84 0.68 0.68 0.03 4.1 24
mg/l G3F 5.45 0.26 12 0.35 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 0.33 1387 10 1410 1408 1401 54 3.8 22
µg/l D2Fe -0.58 137 10 133 138 137 8 5.7 24
µg/l G3Fe 0.00 318 10 318 319 317 16 5.0 21
Hardness mmol/l A1K 0.51 0.35 10 0.36 0.35 0.35 0.01 3.4 26
mmol/l D2K 0.92 0.52 10 0.54 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.73 0.44 10 0.46 0.44 0.44 0.01 2.6 25
K mg/l A1K -1.20 1.00 10 0.94 0.99 0.99 0.06 5.9 17
mg/l D2K 1.11 1.44 10 1.52 1.45 1.45 0.05 3.6 14
mg/l G3K 1.37 2.19 10 2.34 2.21 2.19 0.09 4.1 16
Mg mg/l A1K 0.17 4.66 10 4.70 4.61 4.60 0.19 4.2 21
mg/l D2K 1.62 1.48 10 1.60 1.48 1.48 0.06 4.2 17
mg/l G3K 0.80 2.25 10 2.34 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe 0.03 714 10 715 714 717 26 3.7 18
µg/l D2Fe -0.55 41.0 15 39.3 40.9 41.4 3.7 8.9 19
µg/l G3Fe -0.30 101 10 100 102 101 5 5.3 18
Na mg/l A1K -0.19 2.67 8 2.65 2.66 2.67 0.11 4.2 21
mg/l D2K 0.13 5.82 8 5.85 5.83 5.80 0.24 4.2 18
mg/l G3K 0.21 9.32 8 9.40 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N 1.40 1.00 10 1.07 1.00 0.99 0.05 5.3 26
mg/l D2N -0.63 0.024 25 0.022 0.023 0.024 0.004 15.5 21
mg/l G3N -0.71 0.51 10 0.49 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.37 0.27 10 0.265 0.270 0.268 0.009 3.3 22
mg/l D2N 1.20 0.10 10 0.106 0.102 0.102 0.004 3.5 21
mg/l G3N 0.55 0.11 10 0.113 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 0.77 2.33 10 2.42 2.33 2.33 0.13 5.6 23
mg/l D2N 0.88 2.05 10 2.14 2.07 2.07 0.10 5.0 22
mg/l G3N 0.36 3.30 10 3.36 3.28 3.30 0.12 3.7 20
pH A1P 0.20 6.57 3 6.59 6.57 6.57 0.03 0.5 36
D2PJ 1.61 7.93 2.5 8.09 7.96 7.94 0.12 1.5 33
G3PJ 1.38 7.82 2.6 7.96 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 1.78 5.20 8 5.57 5.17 5.22 0.18 3.5 20
mg/l D2S 0.87 22.9 8 23.7 22.8 23.0 1.0 4.4 23
mg/l G3S 1.39 11.5 10 12.3 11.4 11.6 0.4 3.4 21
Participant 24
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 2.31 0.13 20 0.16 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.58 0.69 10 0.71 0.69 0.69 0.03 3.7 25
mmol/l G3A 0.85 0.47 10 0.49 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -1.62 6.67 10 6.13 6.51 6.43 0.28 4.3 21
mg/l D2K -1.51 18.5 10 17.1 18.4 18.4 0.7 3.7 20
mg/l G3K -1.13 14.2 10 13.4 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.62 10.4 10 10.1 10.4 10.4 0.3 2.6 27
mg/l D2S -0.62 4.86 10 4.7 4.9 4.9 0.2 3.4 28
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Participant 24
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 µS/cm A1J -0.76 262 5 257 263 262 4 1.4 32
µS/cm D2PJ 1.67 144 5 150 144 144 3 1.9 31
µS/cm G3PJ 0.50 159 5 161 160 160 2 1.4 30
F mg/l A1F 0.33 1.20 10 1.22 1.22 1.22 0.07 5.7 27
mg/l D2F 0.00 0.69 12 0.69 0.68 0.68 0.03 4.1 24
mg/l G3F 0.00 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe -1.90 1387 10 1255 1408 1401 54 3.8 22
µg/l D2Fe -2.63 137 10 119 138 137 8 5.7 24
µg/l G3Fe -1.38 318 10 296 319 317 16 5.0 21
Hardness mmol/l A1K -1.71 0.35 10 0.32 0.35 0.35 0.01 3.4 26
mmol/l D2K -1.54 0.52 10 0.48 0.51 0.51 0.02 3.7 25
mmol/l G3K -0.91 0.44 10 0.42 0.44 0.44 0.01 2.6 25
K mg/l A1K -2.14 1.00 10 0.89 0.99 0.99 0.06 5.9 17
mg/l D2K -0.97 1.44 10 1.37 1.45 1.45 0.05 3.6 14
mg/l G3K -1.28 2.19 10 2.05 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -2.06 4.66 10 4.18 4.61 4.60 0.19 4.2 21
mg/l D2K -1.22 1.48 10 1.39 1.48 1.48 0.06 4.2 17
mg/l G3K -1.78 2.25 10 2.05 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -0.92 714 10 681 714 717 26 3.7 18
µg/l D2Fe -1.30 41.0 15 37.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe -1.58 101 10 93 102 101 5 5.3 18
Na mg/l A1K -2.25 2.67 8 2.43 2.66 2.67 0.11 4.2 21
mg/l D2K -2.58 5.82 8 5.22 5.83 5.80 0.24 4.2 18
mg/l G3K -2.55 9.32 8 8.37 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -0.80 1.00 10 0.96 1.00 0.99 0.05 5.3 26
mg/l D2N 1.67 0.024 25 0.029 0.023 0.024 0.004 15.5 21
mg/l G3N -0.78 0.51 10 0.49 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.00 0.27 10 0.270 0.270 0.268 0.009 3.3 22
mg/l D2N 2.00 0.10 10 0.110 0.102 0.102 0.004 3.5 21
mg/l G3N 1.82 0.11 10 0.120 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -0.26 2.33 10 2.30 2.33 2.33 0.13 5.6 23
mg/l D2N -0.49 2.05 10 2.00 2.07 2.07 0.10 5.0 22
mg/l G3N -0.61 3.30 10 3.20 3.28 3.30 0.12 3.7 20
pH A1P -0.10 6.57 3 6.56 6.57 6.57 0.03 0.5 36
D2PJ -0.50 7.93 2.5 7.88 7.96 7.94 0.12 1.5 33
G3PJ -0.59 7.82 2.6 7.76 7.80 7.83 0.08 1.0 32
Participant 25
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.57 0.13 20 0.12 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.52 0.69 10 0.71 0.69 0.69 0.03 3.7 25
mmol/l G3A 0.43 0.47 10 0.48 0.47 0.47 0.02 4.4 25
Cl mg/l A1S 0.38 10.4 10 10.6 10.4 10.4 0.3 2.6 27
mg/l D2S 0.49 4.86 10 5.0 4.9 4.9 0.2 3.4 28
mg/l G3S 0.29 20.9 10 21.2 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -0.31 262 5 260 263 262 4 1.4 32
µS/cm D2PJ -0.28 144 5 143 144 144 3 1.9 31
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Participant 25
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
F mg/l A1F 0.17 1.20 10 1.21 1.22 1.22 0.07 5.7 27
mg/l D2F -1.23 0.69 12 0.64 0.68 0.68 0.03 4.1 24
mg/l G3F -1.15 0.26 12 0.24 0.26 0.26 0.02 5.8 24
NH4 mg/l A1N -0.02 1.00 10 1.00 1.00 0.99 0.05 5.3 26
mg/l D2N -0.07 0.024 25 0.024 0.023 0.024 0.004 15.5 21
mg/l G3N -0.59 0.51 10 0.50 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.15 0.27 10 0.268 0.270 0.268 0.009 3.3 22
mg/l D2N -0.68 0.10 10 0.097 0.102 0.102 0.004 3.5 21
mg/l G3N 0.00 0.11 10 0.110 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 0.52 2.33 10 2.39 2.33 2.33 0.13 5.6 23
mg/l D2N -0.98 2.05 10 1.95 2.07 2.07 0.10 5.0 22
mg/l G3N -0.55 3.30 10 3.21 3.28 3.30 0.12 3.7 20
pH A1P -0.61 6.57 3 6.51 6.57 6.57 0.03 0.5 36
D2PJ -1.41 7.93 2.5 7.79 7.96 7.94 0.12 1.5 33
G3PJ -0.59 7.82 2.6 7.76 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 0.58 5.20 8 5.32 5.17 5.22 0.18 3.5 20
mg/l D2S -0.66 22.9 8 22.3 22.8 23.0 1.0 4.4 23
mg/l G3S -0.35 11.5 10 11.3 11.4 11.6 0.4 3.4 21
Participant 26
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Ca mg/l A1K -0.18 6.67 10 6.61 6.51 6.43 0.28 4.3 21
mg/l G3K 0.00 14.2 10 14.2 14.2 14.1 0.5 3.4 20
Conductivity 25 µS/cm A1J 0.00 262 5 262 263 262 4 1.4 32
µS/cm G3PJ -0.65 159 5 156 160 160 2 1.4 30
F mg/l A1F 0.33 1.20 10 1.22 1.22 1.22 0.07 5.7 27
mg/l G3F 1.03 0.26 12 0.28 0.26 0.26 0.02 5.8 24
K mg/l A1K 1.00 1.00 10 1.05 0.99 0.99 0.06 5.9 17
mg/l G3K 0.55 2.19 10 2.25 2.21 2.19 0.09 4.1 16
Mg mg/l A1K 0.09 4.66 10 4.68 4.61 4.60 0.19 4.2 21
mg/l G3K 0.36 2.25 10 2.29 2.25 2.25 0.11 4.8 19
Na mg/l A1K -0.47 2.67 8 2.62 2.66 2.67 0.11 4.2 21
mg/l G3K 0.05 9.32 8 9.34 9.36 9.30 0.38 4.0 18
pH A1P -2.03 6.57 3 6.37 6.57 6.57 0.03 0.5 36
G3PJ -0.20 7.82 2.6 7.80 7.80 7.83 0.08 1.0 32
Participant 27
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 0.00 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.58 0.69 10 0.67 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.85 0.47 10 0.45 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -1.11 6.67 10 6.30 6.51 6.43 0.28 4.3 21
mg/l D2K -0.54 18.5 10 18.0 18.4 18.4 0.7 3.7 20
mg/l G3K -0.28 14.2 10 14.0 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -1.73 10.4 10 9.5 10.4 10.4 0.3 2.6 27
mg/l D2S 6.75 4.86 10 6.5 4.9 4.9 0.2 3.4 28
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Participant 27
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Conductivity 25 µS/cm A1J 1.22 262 5 270 263 262 4 1.4 32
µS/cm D2PJ 1.67 144 5 150 144 144 3 1.9 31
µS/cm G3PJ 0.25 159 5 160 160 160 2 1.4 30
F mg/l A1F -1.33 1.20 10 1.12 1.22 1.22 0.07 5.7 27
mg/l D2F -0.27 0.69 12 0.68 0.68 0.68 0.03 4.1 24
mg/l G3F -0.38 0.26 12 0.25 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 0.19 1387 10 1400 1408 1401 54 3.8 22
µg/l D2Fe -1.02 137 10 130 138 137 8 5.7 24
µg/l G3Fe -0.50 318 10 310 319 317 16 5.0 21
Hardness mmol/l A1K 0.00 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K 0.00 0.52 10 0.52 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.00 0.44 10 0.44 0.44 0.44 0.01 2.6 25
K mg/l A1K -1.40 1.00 10 0.93 0.99 0.99 0.06 5.9 17
mg/l D2K -0.56 1.44 10 1.40 1.45 1.45 0.05 3.6 14
mg/l G3K -0.82 2.19 10 2.10 2.21 2.19 0.09 4.1 16
Mg mg/l A1K 0.17 4.66 10 4.70 4.61 4.60 0.19 4.2 21
mg/l D2K 0.27 1.48 10 1.50 1.48 1.48 0.06 4.2 17
mg/l G3K 0.44 2.25 10 2.30 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -0.39 714 10 700 714 717 26 3.7 18
µg/l D2Fe -0.98 41.0 15 38.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe -0.59 101 10 98 102 101 5 5.3 18
Na mg/l A1K -1.59 2.67 8 2.50 2.66 2.67 0.11 4.2 21
mg/l D2K -1.37 5.82 8 5.50 5.83 5.80 0.24 4.2 18
mg/l G3K -1.39 9.32 8 8.80 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -0.40 1.00 10 0.98 1.00 0.99 0.05 5.3 26
mg/l D2N 11.67 0.024 25 0.059 0.023 0.024 0.004 15.5 21
mg/l G3N 0.39 0.51 10 0.52 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.74 0.27 10 0.280 0.270 0.268 0.009 3.3 22
mg/l D2N 0.00 0.10 10 0.100 0.102 0.102 0.004 3.5 21
mg/l G3N 0.00 0.11 10 0.110 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -0.26 2.33 10 2.30 2.33 2.33 0.13 5.6 23
mg/l D2N 0.49 2.05 10 2.10 2.07 2.07 0.10 5.0 22
mg/l G3N 0.00 3.30 10 3.30 3.28 3.30 0.12 3.7 20
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ -3.33 7.93 2.5 7.60 7.96 7.94 0.12 1.5 33
G3PJ -2.16 7.82 2.6 7.60 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S -0.48 5.20 8 5.10 5.17 5.22 0.18 3.5 20
mg/l D2S 0.11 22.9 8 23.0 22.8 23.0 1.0 4.4 23
mg/l G3S -0.87 11.5 10 11.0 11.4 11.6 0.4 3.4 21
Participant 28
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.23 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l G3A -0.34 0.47 10 0.46 0.47 0.47 0.02 4.4 25
Conductivity 25 µS/cm A1J 1.22 262 5 270 263 262 4 1.4 32
µS/cm G3PJ 1.51 159 5 165 160 160 2 1.4 30
NH4 mg/l A1N -3.20 1.00 10 0.84 1.00 0.99 0.05 5.3 26
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Participant 28
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH A1P -0.30 6.57 3 6.54 6.57 6.57 0.03 0.5 36
G3PJ -0.79 7.82 2.6 7.74 7.80 7.83 0.08 1.0 32
Participant 29
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Fe µg/l D2Fe 137 10 < 0.1 138 137 8 5.7 24
Hardness mmol/l D2K 18.85 0.52 10 1.01 0.51 0.51 0.02 3.7 25
NH4 mg/l D2N 0.024 25 < 0,05 0.023 0.024 0.004 15.5 21
NO2 mg/l D2N 20.00 0.10 10 0.200 0.102 0.102 0.004 3.5 21
NO3 mg/l D2N 31.90 2.05 10 5.32 2.07 2.07 0.10 5.0 22
pH A1P -1.93 6.57 3 6.38 6.57 6.57 0.03 0.5 36
D2PJ -0.30 7.93 2.5 7.90 7.96 7.94 0.12 1.5 33
Participant 30
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 1.31 0.13 20 0.15 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.38 0.69 10 0.70 0.69 0.69 0.03 3.7 25
mmol/l G3A 0.04 0.47 10 0.47 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -0.78 6.67 10 6.41 6.51 6.43 0.28 4.3 21
mg/l D2K -0.22 18.5 10 18.3 18.4 18.4 0.7 3.7 20
mg/l G3K -0.14 14.2 10 14.1 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.38 10.4 10 10.2 10.4 10.4 0.3 2.6 27
mg/l D2S 0.12 4.86 10 4.9 4.9 4.9 0.2 3.4 28
mg/l G3S -0.38 20.9 10 20.5 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.31 262 5 264 263 262 4 1.4 32
µS/cm D2PJ 0.39 144 5 145 144 144 3 1.9 31
µS/cm G3PJ 0.50 159 5 161 160 160 2 1.4 30
F mg/l A1F -0.33 1.20 10 1.18 1.22 1.22 0.07 5.7 27
mg/l D2F -0.87 0.69 12 0.65 0.68 0.68 0.03 4.1 24
mg/l G3F -1.09 0.26 12 0.24 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe -0.12 1387 10 1379 1408 1401 54 3.8 22
µg/l D2Fe 0.00 137 10 137 138 137 8 5.7 24
µg/l G3Fe 0.00 318 10 318 319 317 16 5.0 21
Hardness mmol/l A1K 0.91 0.35 10 0.37 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.46 0.52 10 0.51 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.59 0.44 10 0.45 0.44 0.44 0.01 2.6 25
Mg mg/l A1K 1.59 4.66 10 5.03 4.61 4.60 0.19 4.2 21
mg/l D2K 1.48 10 < 2 1.48 1.48 0.06 4.2 17
mg/l G3K 1.78 2.25 10 2.45 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe 0.81 714 10 743 714 717 26 3.7 18
µg/l D2Fe 2.37 41.0 15 48.3 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.59 101 10 104 102 101 5 5.3 18
NH4 mg/l A1N 1.00 1.00 10 1.05 1.00 0.99 0.05 5.3 26
mg/l D2N 0.90 0.024 25 0.027 0.023 0.024 0.004 15.5 21
mg/l G3N 0.24 0.51 10 0.52 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.67 0.27 10 0.261 0.270 0.268 0.009 3.3 22
mg/l D2N 0.20 0.10 10 0.101 0.102 0.102 0.004 3.5 21
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Participant 30
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
NO3 mg/l A1N 1.63 2.33 10 2.52 2.33 2.33 0.13 5.6 23
mg/l D2N 0.98 2.05 10 2.15 2.07 2.07 0.10 5.0 22
mg/l G3N 1.15 3.30 10 3.49 3.28 3.30 0.12 3.7 20
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ 0.71 7.93 2.5 8.00 7.96 7.94 0.12 1.5 33
G3PJ 0.89 7.82 2.6 7.91 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S -0.24 5.20 8 5.15 5.17 5.22 0.18 3.5 20
mg/l D2S -0.55 22.9 8 22.4 22.8 23.0 1.0 4.4 23
mg/l G3S -0.35 11.5 10 11.3 11.4 11.6 0.4 3.4 21
Participant 31
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.54 0.13 20 0.12 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.64 0.69 10 0.67 0.69 0.69 0.03 3.7 25
Ca mg/l A1K 2.49 6.67 10 7.50 6.51 6.43 0.28 4.3 21
mg/l D2K 1.06 18.5 10 19.5 18.4 18.4 0.7 3.7 20
Cl mg/l A1S 0.15 10.4 10 10.5 10.4 10.4 0.3 2.6 27
mg/l D2S 1.52 4.86 10 5.2 4.9 4.9 0.2 3.4 28
Conductivity 25 µS/cm A1J -0.35 262 5 260 263 262 4 1.4 32
µS/cm D2PJ -0.36 144 5 143 144 144 3 1.9 31
Na mg/l A1K 0.66 2.67 8 2.74 2.66 2.67 0.11 4.2 21
mg/l D2K 1.29 5.82 8 6.12 5.83 5.80 0.24 4.2 18
pH A1P -0.10 6.57 3 6.56 6.57 6.57 0.03 0.5 36
D2PJ 0.40 7.93 2.5 7.97 7.96 7.94 0.12 1.5 33
Participant 32
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.15 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.07 0.69 10 0.69 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.03 0.47 10 0.47 0.47 0.47 0.02 4.4 25
Ca mg/l A1K 0.28 6.67 10 6.77 6.51 6.43 0.28 4.3 21
mg/l D2K 0.37 18.5 10 18.8 18.4 18.4 0.7 3.7 20
mg/l G3K 0.32 14.2 10 14.4 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.25 10.4 10 10.3 10.4 10.4 0.3 2.6 27
mg/l D2S -0.76 4.86 10 4.7 4.9 4.9 0.2 3.4 28
mg/l G3S -0.04 20.9 10 20.9 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -0.61 262 5 258 263 262 4 1.4 32
µS/cm D2PJ -0.69 144 5 142 144 144 3 1.9 31
µS/cm G3PJ -0.58 159 5 157 160 160 2 1.4 30
F mg/l A1F -0.58 1.20 10 1.17 1.22 1.22 0.07 5.7 27
mg/l D2F 0.64 0.69 12 0.72 0.68 0.68 0.03 4.1 24
mg/l G3F 1.28 0.26 12 0.28 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 1.21 1387 10 1471 1408 1401 54 3.8 22
µg/l D2Fe 1.27 137 10 146 138 137 8 5.7 24
µg/l G3Fe 1.60 318 10 343 319 317 16 5.0 21
Hardness mmol/l A1K 0.23 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K 0.35 0.52 10 0.53 0.51 0.51 0.02 3.7 25
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Participant 32
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
K mg/l A1K 0.68 1.00 10 1.03 0.99 0.99 0.06 5.9 17
mg/l D2K 0.64 1.44 10 1.49 1.45 1.45 0.05 3.6 14
mg/l G3K 0.15 2.19 10 2.21 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -0.61 4.66 10 4.52 4.61 4.60 0.19 4.2 21
mg/l D2K -0.38 1.48 10 1.45 1.48 1.48 0.06 4.2 17
mg/l G3K -0.92 2.25 10 2.15 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe 0.94 714 10 748 714 717 26 3.7 18
µg/l D2Fe 0.31 41.0 15 41.9 40.9 41.4 3.7 8.9 19
µg/l G3Fe 1.12 101 10 107 102 101 5 5.3 18
Na mg/l A1K 1.02 2.67 8 2.78 2.66 2.67 0.11 4.2 21
mg/l D2K 0.73 5.82 8 5.99 5.83 5.80 0.24 4.2 18
mg/l G3K 0.74 9.32 8 9.60 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -0.08 1.00 10 1.00 1.00 0.99 0.05 5.3 26
mg/l D2N 0.83 0.024 25 0.027 0.023 0.024 0.004 15.5 21
mg/l G3N 0.45 0.51 10 0.52 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.00 0.27 10 0.270 0.270 0.268 0.009 3.3 22
mg/l D2N 0.00 0.10 10 0.100 0.102 0.102 0.004 3.5 21
mg/l G3N 0.00 0.11 10 0.110 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 1.19 2.33 10 2.47 2.33 2.33 0.13 5.6 23
mg/l D2N 0.92 2.05 10 2.14 2.07 2.07 0.10 5.0 22
mg/l G3N 1.62 3.30 10 3.57 3.28 3.30 0.12 3.7 20
pH A1P 0.00 6.57 3 6.57 6.57 6.57 0.03 0.5 36
D2PJ 1.21 7.93 2.5 8.05 7.96 7.94 0.12 1.5 33
G3PJ 0.98 7.82 2.6 7.92 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 4.81 5.20 8 6.20 5.17 5.22 0.18 3.5 20
mg/l D2S -0.17 22.9 8 22.7 22.8 23.0 1.0 4.4 23
mg/l G3S 0.36 11.5 10 11.7 11.4 11.6 0.4 3.4 21
Participant 33
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.77 0.13 20 0.12 0.13 0.13 0.01 8.3 21
mmol/l D2A -1.07 0.69 10 0.65 0.69 0.69 0.03 3.7 25
mmol/l G3A -1.15 0.47 10 0.44 0.47 0.47 0.02 4.4 25
Conductivity 25 µS/cm A1J 0.46 262 5 265 263 262 4 1.4 32
µS/cm D2PJ -0.28 144 5 143 144 144 3 1.9 31
µS/cm G3PJ 0.50 159 5 161 160 160 2 1.4 30
Hardness mmol/l A1K 0.46 0.35 10 0.36 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.12 0.52 10 0.52 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.00 0.44 10 0.44 0.44 0.44 0.01 2.6 25
NH4 mg/l A1N -1.40 1.00 10 0.93 1.00 0.99 0.05 5.3 26
mg/l D2N 0.07 0.024 25 0.024 0.023 0.024 0.004 15.5 21
mg/l G3N -2.39 0.51 10 0.45 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.74 0.27 10 0.260 0.270 0.268 0.009 3.3 22
mg/l D2N -0.34 0.10 10 0.098 0.102 0.102 0.004 3.5 21
mg/l G3N -0.36 0.11 10 0.108 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -1.12 2.33 10 2.20 2.33 2.33 0.13 5.6 23
mg/l D2N 0.49 2.05 10 2.10 2.07 2.07 0.10 5.0 22
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Participant 33
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH A1P -0.20 6.57 3 6.55 6.57 6.57 0.03 0.5 36
D2PJ -0.91 7.93 2.5 7.84 7.96 7.94 0.12 1.5 33
G3PJ -0.49 7.82 2.6 7.77 7.80 7.83 0.08 1.0 32
Participant 34
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 0.15 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.35 0.69 10 0.70 0.69 0.69 0.03 3.7 25
mmol/l G3A 0.26 0.47 10 0.48 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -0.45 6.67 10 6.52 6.51 6.43 0.28 4.3 21
mg/l D2K -0.43 18.5 10 18.1 18.4 18.4 0.7 3.7 20
mg/l G3K -0.28 14.2 10 14.0 14.2 14.1 0.5 3.4 20
Cl mg/l A1S 0.00 10.4 10 10.4 10.4 10.4 0.3 2.6 27
mg/l D2S -0.29 4.86 10 4.8 4.9 4.9 0.2 3.4 28
mg/l G3S 0.10 20.9 10 21.0 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J -35.91 262 5 27 263 262 4 1.4 32
µS/cm D2PJ -35.98 144 5 14 144 144 3 1.9 31
µS/cm G3PJ -35.94 159 5 16 160 160 2 1.4 30
F mg/l A1F 0.50 1.20 10 1.23 1.22 1.22 0.07 5.7 27
mg/l D2F 0.39 0.69 12 0.71 0.68 0.68 0.03 4.1 24
mg/l G3F -0.26 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe -0.97 1387 10 1320 1408 1401 54 3.8 22
µg/l D2Fe 0.15 137 10 138 138 137 8 5.7 24
µg/l G3Fe -1.32 318 10 297 319 317 16 5.0 21
Hardness mmol/l A1K 0.11 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.19 0.52 10 0.52 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.14 0.44 10 0.44 0.44 0.44 0.01 2.6 25
K mg/l A1K -0.46 1.00 10 0.98 0.99 0.99 0.06 5.9 17
mg/l D2K 0.14 1.44 10 1.45 1.45 1.45 0.05 3.6 14
mg/l G3K 0.27 2.19 10 2.22 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -0.21 4.66 10 4.61 4.61 4.60 0.19 4.2 21
mg/l D2K 0.54 1.48 10 1.52 1.48 1.48 0.06 4.2 17
mg/l G3K 0.27 2.25 10 2.28 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -0.50 714 10 696 714 717 26 3.7 18
µg/l D2Fe -0.36 41.0 15 39.9 40.9 41.4 3.7 8.9 19
µg/l G3Fe -0.34 101 10 99 102 101 5 5.3 18
Na mg/l A1K -0.47 2.67 8 2.62 2.66 2.67 0.11 4.2 21
mg/l D2K -0.64 5.82 8 5.67 5.83 5.80 0.24 4.2 18
mg/l G3K -0.27 9.32 8 9.22 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N 0.60 1.00 10 1.03 1.00 0.99 0.05 5.3 26
mg/l D2N 0.10 0.024 25 0.024 0.023 0.024 0.004 15.5 21
mg/l G3N 1.29 0.51 10 0.54 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.81 0.27 10 0.281 0.270 0.268 0.009 3.3 22
mg/l D2N 1.40 0.10 10 0.107 0.102 0.102 0.004 3.5 21
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Participant 34
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
NO3 mg/l A1N 1.20 2.33 10 2.47 2.33 2.33 0.13 5.6 23
mg/l D2N 2.15 2.05 10 2.27 2.07 2.07 0.10 5.0 22
mg/l G3N 1.45 3.30 10 3.54 3.28 3.30 0.12 3.7 20
pH A1P 0.10 6.57 3 6.58 6.57 6.57 0.03 0.5 36
D2PJ -0.81 7.93 2.5 7.85 7.96 7.94 0.12 1.5 33
G3PJ 0.00 7.82 2.6 7.82 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S -0.53 5.20 8 5.09 5.17 5.22 0.18 3.5 20
mg/l D2S -1.20 22.9 8 21.8 22.8 23.0 1.0 4.4 23
mg/l G3S -0.17 11.5 10 11.4 11.4 11.6 0.4 3.4 21
Participant 35
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.08 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.43 0.69 10 0.68 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.77 0.47 10 0.45 0.47 0.47 0.02 4.4 25
Cl mg/l A1S -0.19 10.4 10 10.3 10.4 10.4 0.3 2.6 27
mg/l D2S 0.04 4.86 10 4.9 4.9 4.9 0.2 3.4 28
mg/l G3S 0.19 20.9 10 21.1 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.18 262 5 263 263 262 4 1.4 32
µS/cm D2PJ -0.58 144 5 142 144 144 3 1.9 31
µS/cm G3PJ -0.05 159 5 159 160 160 2 1.4 30
F mg/l A1F 1.33 1.20 10 1.28 1.22 1.22 0.07 5.7 27
mg/l D2F -0.70 0.69 12 0.66 0.68 0.68 0.03 4.1 24
mg/l G3F -0.77 0.26 12 0.25 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 0.20 1387 10 1401 1408 1401 54 3.8 22
µg/l D2Fe 0.15 137 10 138 138 137 8 5.7 24
µg/l G3Fe -0.06 318 10 317 319 317 16 5.0 21
K mg/l A1K -2.30 1.00 10 0.89 0.99 0.99 0.06 5.9 17
mg/l D2K -1.94 1.44 10 1.30 1.45 1.45 0.05 3.6 14
mg/l G3K -1.37 2.19 10 2.04 2.21 2.19 0.09 4.1 16
Mn µg/l A1Fe 0.45 714 10 730 714 717 26 3.7 18
µg/l D2Fe -0.33 41.0 15 40.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.59 101 10 104 102 101 5 5.3 18
Na mg/l A1K -1.03 2.67 8 2.56 2.66 2.67 0.11 4.2 21
mg/l D2K -0.39 5.82 8 5.73 5.83 5.80 0.24 4.2 18
mg/l G3K 0.27 9.32 8 9.42 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N 0.20 1.00 10 1.01 1.00 0.99 0.05 5.3 26
mg/l D2N -0.27 0.024 25 0.023 0.023 0.024 0.004 15.5 21
mg/l G3N 0.35 0.51 10 0.52 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.30 0.27 10 0.266 0.270 0.268 0.009 3.3 22
mg/l D2N 0.20 0.10 10 0.101 0.102 0.102 0.004 3.5 21
mg/l G3N 0.00 0.11 10 0.110 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 0.00 2.33 10 2.33 2.33 2.33 0.13 5.6 23
mg/l D2N 0.68 2.05 10 2.12 2.07 2.07 0.10 5.0 22
mg/l G3N 0.48 3.30 10 3.38 3.28 3.30 0.12 3.7 20
pH A1P 0.30 6.57 3 6.60 6.57 6.57 0.03 0.5 36
D2PJ 0.30 7.93 2.5 7.96 7.96 7.94 0.12 1.5 33
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Participant 35
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
SO4 mg/l A1S 0.91 5.20 8 5.39 5.17 5.22 0.18 3.5 20
mg/l D2S 0.11 22.9 8 23.0 22.8 23.0 1.0 4.4 23
mg/l G3S -0.17 11.5 10 11.4 11.4 11.6 0.4 3.4 21
Participant 36
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 0.62 0.13 20 0.14 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.06 0.69 10 0.69 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.17 0.47 10 0.47 0.47 0.47 0.02 4.4 25
Ca mg/l A1K 0.09 6.67 10 6.70 6.51 6.43 0.28 4.3 21
mg/l D2K 0.22 18.5 10 18.7 18.4 18.4 0.7 3.7 20
mg/l G3K 0.14 14.2 10 14.3 14.2 14.1 0.5 3.4 20
Cl mg/l A1S 0.00 10.4 10 10.4 10.4 10.4 0.3 2.6 27
mg/l D2S -0.49 4.86 10 4.7 4.9 4.9 0.2 3.4 28
mg/l G3S 0.10 20.9 10 21.0 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.15 262 5 263 263 262 4 1.4 32
µS/cm D2PJ -0.28 144 5 143 144 144 3 1.9 31
µS/cm G3PJ 0.00 159 5 159 160 160 2 1.4 30
F mg/l A1F 0.33 1.20 10 1.22 1.22 1.22 0.07 5.7 27
mg/l D2F 0.07 0.69 12 0.69 0.68 0.68 0.03 4.1 24
mg/l G3F -0.19 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe -0.48 1387 10 1354 1408 1401 54 3.8 22
µg/l D2Fe 0.29 137 10 139 138 137 8 5.7 24
µg/l G3Fe 0.50 318 10 326 319 317 16 5.0 21
Hardness mmol/l A1K -0.34 0.35 10 0.34 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.65 0.52 10 0.50 0.51 0.51 0.02 3.7 25
mmol/l G3K -0.55 0.44 10 0.43 0.44 0.44 0.01 2.6 25
K mg/l A1K -0.28 1.00 10 0.99 0.99 0.99 0.06 5.9 17
mg/l D2K -0.97 1.44 10 1.37 1.45 1.45 0.05 3.6 14
mg/l G3K -1.10 2.19 10 2.07 2.21 2.19 0.09 4.1 16
Mg mg/l A1K 0.34 4.66 10 4.74 4.61 4.60 0.19 4.2 21
mg/l D2K 0.54 1.48 10 1.52 1.48 1.48 0.06 4.2 17
mg/l G3K 0.36 2.25 10 2.29 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -0.34 714 10 702 714 717 26 3.7 18
µg/l D2Fe -0.16 41.0 15 40.5 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.79 101 10 105 102 101 5 5.3 18
Na mg/l A1K -0.09 2.67 8 2.66 2.66 2.67 0.11 4.2 21
mg/l D2K -0.52 5.82 8 5.70 5.83 5.80 0.24 4.2 18
mg/l G3K -1.31 9.32 8 8.83 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -0.70 1.00 10 0.97 1.00 0.99 0.05 5.3 26
mg/l D2N -0.30 0.024 25 0.023 0.023 0.024 0.004 15.5 21
mg/l G3N -0.08 0.51 10 0.51 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -1.48 0.27 10 0.250 0.270 0.268 0.009 3.3 22
mg/l D2N -0.54 0.10 10 0.097 0.102 0.102 0.004 3.5 21
mg/l G3N -0.55 0.11 10 0.107 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -0.43 2.33 10 2.28 2.33 2.33 0.13 5.6 23
mg/l D2N -0.10 2.05 10 2.04 2.07 2.07 0.10 5.0 22
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Participant 36
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
pH A1P -0.10 6.57 3 6.56 6.57 6.57 0.03 0.5 36
D2PJ 0.00 7.93 2.5 7.93 7.96 7.94 0.12 1.5 33
G3PJ -0.79 7.82 2.6 7.74 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S -0.05 5.20 8 5.19 5.17 5.22 0.18 3.5 20
mg/l D2S -0.11 22.9 8 22.8 22.8 23.0 1.0 4.4 23
mg/l G3S -0.17 11.5 10 11.4 11.4 11.6 0.4 3.4 21
Participant 37
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 0.62 0.13 20 0.14 0.13 0.13 0.01 8.3 21
mmol/l D2A 0.55 0.69 10 0.71 0.69 0.69 0.03 3.7 25
mmol/l G3A 0.51 0.47 10 0.48 0.47 0.47 0.02 4.4 25
Cl mg/l A1S 0.58 10.4 10 10.7 10.4 10.4 0.3 2.6 27
mg/l D2S 0.70 4.86 10 5.0 4.9 4.9 0.2 3.4 28
mg/l G3S 0.19 20.9 10 21.1 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.00 262 5 262 263 262 4 1.4 32
µS/cm D2PJ 0.17 144 5 145 144 144 3 1.9 31
µS/cm G3PJ 0.35 159 5 160 160 160 2 1.4 30
F mg/l A1F 3.33 1.20 10 1.40 1.22 1.22 0.07 5.7 27
mg/l D2F 2.97 0.69 12 0.81 0.68 0.68 0.03 4.1 24
mg/l G3F 1.03 0.26 12 0.28 0.26 0.26 0.02 5.8 24
Hardness mmol/l A1K -0.34 0.35 10 0.34 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.73 0.52 10 0.50 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.00 0.44 10 0.44 0.44 0.44 0.01 2.6 25
NH4 mg/l A1N 0.40 1.00 10 1.02 1.00 0.99 0.05 5.3 26
mg/l D2N -0.87 0.024 25 0.021 0.023 0.024 0.004 15.5 21
mg/l G3N 0.59 0.51 10 0.53 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N -0.67 0.27 10 0.261 0.270 0.268 0.009 3.3 22
mg/l D2N -0.24 0.10 10 0.099 0.102 0.102 0.004 3.5 21
mg/l G3N 0.36 0.11 10 0.112 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N -0.86 2.33 10 2.23 2.33 2.33 0.13 5.6 23
mg/l D2N -1.27 2.05 10 1.92 2.07 2.07 0.10 5.0 22
mg/l G3N -1.09 3.30 10 3.12 3.28 3.30 0.12 3.7 20
pH A1P 0.20 6.57 3 6.59 6.57 6.57 0.03 0.5 36
D2PJ -0.40 7.93 2.5 7.89 7.96 7.94 0.12 1.5 33
G3PJ -0.39 7.82 2.6 7.78 7.80 7.83 0.08 1.0 32
SO4 mg/l A1S 0.53 5.20 8 5.31 5.17 5.22 0.18 3.5 20
mg/l D2S 0.55 22.9 8 23.4 22.8 23.0 1.0 4.4 23
mg/l G3S 0.52 11.5 10 11.8 11.4 11.6 0.4 3.4 21
Participant 38
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 1.85 0.13 20 0.15 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.12 0.69 10 0.69 0.69 0.69 0.03 3.7 25
mmol/l G3A 0.21 0.47 10 0.48 0.47 0.47 0.02 4.4 25
Cl mg/l A1S 0.00 10.4 10 10.4 10.4 10.4 0.3 2.6 27
mg/l D2S -0.04 4.86 10 4.9 4.9 4.9 0.2 3.4 28
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Participant 38
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
F mg/l A1F -2.00 1.20 10 1.08 1.22 1.22 0.07 5.7 27
mg/l D2F -1.09 0.69 12 0.65 0.68 0.68 0.03 4.1 24
mg/l G3F 0.45 0.26 12 0.27 0.26 0.26 0.02 5.8 24
NO3 mg/l A1N 1.72 2.33 10 2.53 2.33 2.33 0.13 5.6 23
mg/l D2N 0.00 2.05 10 2.05 2.07 2.07 0.10 5.0 22
mg/l G3N -0.18 3.30 10 3.27 3.28 3.30 0.12 3.7 20
SO4 mg/l A1S -0.34 5.20 8 5.13 5.17 5.22 0.18 3.5 20
mg/l D2S 0.33 22.9 8 23.2 22.8 23.0 1.0 4.4 23
mg/l G3S -0.17 11.5 10 11.4 11.4 11.6 0.4 3.4 21
Participant 39
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
F mg/l A1F 0.67 1.20 10 1.24 1.22 1.22 0.07 5.7 27
mg/l G3F 0.00 0.26 12 0.26 0.26 0.26 0.02 5.8 24
Participant 40
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A 0.13 20 <0.2 0.13 0.13 0.01 8.3 21
mmol/l D2A 1.04 0.69 10 0.73 0.69 0.69 0.03 3.7 25
mmol/l G3A 1.91 0.47 10 0.52 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -1.32 6.67 10 6.23 6.51 6.43 0.28 4.3 21
mg/l D2K -0.54 18.5 10 18.0 18.4 18.4 0.7 3.7 20
mg/l G3K -0.99 14.2 10 13.5 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.38 10.4 10 10.2 10.4 10.4 0.3 2.6 27
mg/l D2S -0.53 4.86 10 4.7 4.9 4.9 0.2 3.4 28
mg/l G3S -0.48 20.9 10 20.4 20.8 20.8 0.6 2.8 27
F mg/l A1F -0.17 1.20 10 1.19 1.22 1.22 0.07 5.7 27
mg/l D2F -0.75 0.69 12 0.66 0.68 0.68 0.03 4.1 24
mg/l G3F -0.58 0.26 12 0.25 0.26 0.26 0.02 5.8 24
Hardness mmol/l A1K -0.40 0.35 10 0.34 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.54 0.52 10 0.51 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.27 0.44 10 0.45 0.44 0.44 0.01 2.6 25
K mg/l A1K 2.40 1.00 10 1.12 0.99 0.99 0.06 5.9 17
mg/l D2K 1.25 1.44 10 1.53 1.45 1.45 0.05 3.6 14
mg/l G3K 0.91 2.19 10 2.29 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -0.77 4.66 10 4.48 4.61 4.60 0.19 4.2 21
mg/l D2K 0.14 1.48 10 1.49 1.48 1.48 0.06 4.2 17
mg/l G3K -0.62 2.25 10 2.18 2.25 2.25 0.11 4.8 19
Na mg/l A1K 1.12 2.67 8 2.79 2.66 2.67 0.11 4.2 21
mg/l D2K 0.04 5.82 8 5.83 5.83 5.80 0.24 4.2 18
mg/l G3K -0.16 9.32 8 9.26 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -0.12 1.00 10 0.99 1.00 0.99 0.05 5.3 26
mg/l D2N -1.00 0.024 25 0.021 0.023 0.024 0.004 15.5 21
mg/l G3N 0.20 0.51 10 0.52 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.00 0.27 10 0.270 0.270 0.268 0.009 3.3 22
mg/l D2N 0.60 0.10 10 0.103 0.102 0.102 0.004 3.5 21
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Participant 40
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
NO3 mg/l A1N 0.00 2.33 10 2.33 2.33 2.33 0.13 5.6 23
mg/l D2N -0.29 2.05 10 2.02 2.07 2.07 0.10 5.0 22
mg/l G3N -0.55 3.30 10 3.21 3.28 3.30 0.12 3.7 20
SO4 mg/l A1S -0.53 5.20 8 5.09 5.17 5.22 0.18 3.5 20
mg/l D2S -0.22 22.9 8 22.7 22.8 23.0 1.0 4.4 23
mg/l G3S 0.00 11.5 10 11.5 11.4 11.6 0.4 3.4 21
Participant 41
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Ca mg/l A1K -0.14 6.67 10 6.62 6.51 6.43 0.28 4.3 21
mg/l D2K 0.10 18.5 10 18.6 18.4 18.4 0.7 3.7 20
mg/l G3K -0.08 14.2 10 14.1 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.08 10.4 10 10.4 10.4 10.4 0.3 2.6 27
mg/l D2S -0.12 4.86 10 4.8 4.9 4.9 0.2 3.4 28
mg/l G3S -0.19 20.9 10 20.7 20.8 20.8 0.6 2.8 27
F mg/l A1F -0.67 1.20 10 1.16 1.22 1.22 0.07 5.7 27
mg/l D2F -0.56 0.69 12 0.67 0.68 0.68 0.03 4.1 24
mg/l G3F -0.83 0.26 12 0.25 0.26 0.26 0.02 5.8 24
Fe µg/l A1Fe 0.69 1387 10 1435 1408 1401 54 3.8 22
µg/l D2Fe 1.24 137 10 146 138 137 8 5.7 24
µg/l G3Fe 1.62 318 10 344 319 317 16 5.0 21
Hardness mmol/l A1K 0.29 0.35 10 0.36 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.27 0.52 10 0.51 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.14 0.44 10 0.44 0.44 0.44 0.01 2.6 25
K mg/l A1K 0.76 1.00 10 1.04 0.99 0.99 0.06 5.9 17
mg/l D2K 0.97 1.44 10 1.51 1.45 1.45 0.05 3.6 14
mg/l G3K 0.70 2.19 10 2.27 2.21 2.19 0.09 4.1 16
Mg mg/l A1K 0.42 4.66 10 4.76 4.61 4.60 0.19 4.2 21
mg/l D2K 1.11 1.48 10 1.56 1.48 1.48 0.06 4.2 17
mg/l G3K 0.72 2.25 10 2.33 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -0.01 714 10 714 714 717 26 3.7 18
µg/l D2Fe 0.23 41.0 15 41.7 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.73 101 10 105 102 101 5 5.3 18
Na mg/l A1K 0.10 2.67 8 2.68 2.66 2.67 0.11 4.2 21
mg/l D2K 0.32 5.82 8 5.89 5.83 5.80 0.24 4.2 18
mg/l G3K 0.50 9.32 8 9.51 9.36 9.30 0.38 4.0 18
SO4 mg/l A1S -0.77 5.20 8 5.04 5.17 5.22 0.18 3.5 20
mg/l D2S -0.28 22.9 8 22.6 22.8 23.0 1.0 4.4 23
mg/l G3S -0.47 11.5 10 11.2 11.4 11.6 0.4 3.4 21
Participant 42
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l A1S 10.19 10.4 10 15.7 10.4 10.4 0.3 2.6 27
Conductivity 25 µS/cm A1J 0.46 262 5 265 263 262 4 1.4 32
Fe µg/l D2Fe -0.44 137 10 134 138 137 8 5.7 24
Hardness mmol/l A1K 0.26 0.35 10 0.35 0.35 0.35 0.01 3.4 26
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Participant 43
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Cl mg/l D2S 14.57 4.86 10 8.4 4.9 4.9 0.2 3.4 28
Fe µg/l D2Fe 9.20 137 10 200 138 137 8 5.7 24
Hardness mmol/l D2K 20.38 0.52 10 1.05 0.51 0.51 0.02 3.7 25
Mn µg/l D2Fe -0.33 41.0 15 40.0 40.9 41.4 3.7 8.9 19
Participant 44
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Alkalinity mmol/l A1A -0.38 0.13 20 0.13 0.13 0.13 0.01 8.3 21
mmol/l D2A -0.46 0.69 10 0.67 0.69 0.69 0.03 3.7 25
mmol/l G3A -0.77 0.47 10 0.45 0.47 0.47 0.02 4.4 25
Ca mg/l A1K -0.96 6.67 10 6.35 6.51 6.43 0.28 4.3 21
mg/l D2K -0.06 18.5 10 18.4 18.4 18.4 0.7 3.7 20
mg/l G3K -0.06 14.2 10 14.2 14.2 14.1 0.5 3.4 20
Cl mg/l A1S -0.58 10.4 10 10.1 10.4 10.4 0.3 2.6 27
mg/l D2S -0.58 4.86 10 4.7 4.9 4.9 0.2 3.4 28
mg/l G3S -0.67 20.9 10 20.2 20.8 20.8 0.6 2.8 27
Conductivity 25 µS/cm A1J 0.61 262 5 266 263 262 4 1.4 32
µS/cm D2PJ 0.56 144 5 146 144 144 3 1.9 31
µS/cm G3PJ 1.01 159 5 163 160 160 2 1.4 30
Fe µg/l A1Fe 0.58 1387 10 1427 1408 1401 54 3.8 22
µg/l D2Fe 2.34 137 10 153 138 137 8 5.7 24
µg/l G3Fe 1.45 318 10 341 319 317 16 5.0 21
Hardness mmol/l A1K -0.11 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.46 0.52 10 0.51 0.51 0.51 0.02 3.7 25
mmol/l G3K 0.09 0.44 10 0.44 0.44 0.44 0.01 2.6 25
Mg mg/l A1K -1.07 4.66 10 4.41 4.61 4.60 0.19 4.2 21
mg/l D2K -0.27 1.48 10 1.46 1.48 1.48 0.06 4.2 17
mg/l G3K -0.44 2.25 10 2.20 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe -3.17 714 10 601 714 717 26 3.7 18
µg/l D2Fe -1.30 41.0 15 37.0 40.9 41.4 3.7 8.9 19
µg/l G3Fe -1.78 101 10 92 102 101 5 5.3 18
Na mg/l A1K 0.19 2.67 8 2.69 2.66 2.67 0.11 4.2 21
mg/l D2K 0.26 5.82 8 5.88 5.83 5.80 0.24 4.2 18
mg/l G3K 0.64 9.32 8 9.56 9.36 9.30 0.38 4.0 18
NH4 mg/l A1N -1.20 1.00 10 0.94 1.00 0.99 0.05 5.3 26
mg/l D2N 1.67 0.024 25 0.029 0.023 0.024 0.004 15.5 21
mg/l G3N -2.43 0.51 10 0.45 0.52 0.51 0.03 5.3 24
NO2 mg/l A1N 0.37 0.27 10 0.275 0.270 0.268 0.009 3.3 22
mg/l D2N 1.00 0.10 10 0.105 0.102 0.102 0.004 3.5 21
mg/l G3N 2.73 0.11 10 0.125 0.110 0.110 0.002 2.0 21
NO3 mg/l A1N 0.26 2.33 10 2.36 2.33 2.33 0.13 5.6 23
mg/l D2N -0.49 2.05 10 2.00 2.07 2.07 0.10 5.0 22
mg/l G3N -0.15 3.30 10 3.28 3.28 3.30 0.12 3.7 20
pH A1P 0.00 6.57 3 6.57 6.57 6.57 0.03 0.5 36
D2PJ -1.31 7.93 2.5 7.80 7.96 7.94 0.12 1.5 33
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Participant 44
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
SO4 mg/l A1S 0.00 5.20 8 5.20 5.17 5.22 0.18 3.5 20
mg/l D2S -0.44 22.9 8 22.5 22.8 23.0 1.0 4.4 23
mg/l G3S -0.35 11.5 10 11.3 11.4 11.6 0.4 3.4 21
Participant 45
Measurand Unit Sample z score Assigned value 2×spt % Participant's result Md Mean SD SD% n (stat)
Ca mg/l A1K -0.48 6.67 10 6.51 6.51 6.43 0.28 4.3 21
mg/l D2K -0.32 18.5 10 18.2 18.4 18.4 0.7 3.7 20
mg/l G3K -0.42 14.2 10 13.9 14.2 14.1 0.5 3.4 20
Fe µg/l A1Fe 0.33 1387 10 1410 1408 1401 54 3.8 22
µg/l D2Fe 0.44 137 10 140 138 137 8 5.7 24
µg/l G3Fe 0.38 318 10 324 319 317 16 5.0 21
Hardness mmol/l A1K 0.11 0.35 10 0.35 0.35 0.35 0.01 3.4 26
mmol/l D2K -0.15 0.52 10 0.52 0.51 0.51 0.02 3.7 25
mmol/l G3K -0.05 0.44 10 0.44 0.44 0.44 0.01 2.6 25
K mg/l A1K 0.40 1.00 10 1.02 0.99 0.99 0.06 5.9 17
mg/l D2K 0.00 1.44 10 1.44 1.45 1.45 0.05 3.6 14
mg/l G3K 0.46 2.19 10 2.24 2.21 2.19 0.09 4.1 16
Mg mg/l A1K -0.26 4.66 10 4.60 4.61 4.60 0.19 4.2 21
mg/l D2K 0.00 1.48 10 1.48 1.48 1.48 0.06 4.2 17
mg/l G3K -0.18 2.25 10 2.23 2.25 2.25 0.11 4.8 19
Mn µg/l A1Fe 0.73 714 10 740 714 717 26 3.7 18
µg/l D2Fe 0.49 41.0 15 42.5 40.9 41.4 3.7 8.9 19
µg/l G3Fe 0.99 101 10 106 102 101 5 5.3 18
Na mg/l A1K 0.09 2.67 8 2.68 2.66 2.67 0.11 4.2 21
mg/l D2K 0.00 5.82 8 5.82 5.83 5.80 0.24 4.2 18
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: Results of participants and their uncertaintiesAPPENDIX 9
In figures:
? The dashed lines describe the standard deviation for the proficiency assessment, the red solid
line shows the assigned value, the shaded area describes the expanded measurement uncertainty
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: Summary of the z scoresAPPENDIX 10
Measurand Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 %
Alkalinity A1A . . S U U . . . S U . . S . . . . S Q . S . S 79.2
D2A . . S S S . S . S U . . S . S . . S S . S . S 96.2
G3A . . S S S . S . S U . . S . S . . S S . S . S 96.2
Ca A1K . S U . S . . . q S . . S . S . S S . . S . S 87.0
D2K . . U . S . . . q U . . S . S . . S . . S . S 85.0
G3K . . U . S . . . u U . . S . S . . S . . S . S 85.0
Cl A1S S . q S S . . S S S S . S . S S S S . S S . Q 90.3
D2S S . u S S . S . S U S . S U S S . S . S S . S 83.9
G3S S . S S S . S . S S S . Q . S . . S . S S . S 92.6
Conductivity 25 A1J S . S S u S . S S S S S S . S S . q S S S S S 91.2
D2PJ S . S S U S S S S S S S S . S S . u S S S S S 90.6
G3PJ S . S S U S S S q u S S S . S . . u S S S S S 84.4
F A1F . S . S Q . . S S S . . S . S S S S . . S . Q 88.9
D2F . . . S Q . S Q S S . . S . S S . S . . S . U 83.3
G3F . . . S Q . S U S U . . S . S . . S . . S . U 84.0
Fe A1Fe . . S u S . . . S U S . . . S S S S S S S S S 92.0
D2Fe . . u u S . . . q S S . . . S S . S S S S S S 76.9
G3Fe . . S u S . . . q U S . . . S . . S S S S S S 87.0
Hardness A1K . . Q S S . . . S U S . S . S . . S S S S S S 92.6
D2K . . U S S . . . q U U . S U S . . S S S S S S 75.9
G3K . . U S S . . . q U U . S . S . . S S S S S S 84.6
K A1K . S S . S . . . . . . . . . . . S S . . S . S 82.4
D2K . . S . S . . . . . . . . . S . . S . . S . S 100
G3K . . S . S . . . . . . . . . S . . S . . S . S 100
Mg A1K . S S . S . . . S U . . S . S . S S . . S . S 90.9
D2K . . S . S . . . S U . . S . S . . S . . S . S 94.4
G3K . . S . S . . . S U . . S . S . . S . . S . S 95.0
Mn A1Fe . . S u S . . . S . . . . . S . S S . S S . S 90.0
D2Fe . . S u U . . . S . . . . . S . . S . S S . S 85.0
G3Fe . . Q u S . . . S . . . . . S . . S . S S . S 89.5
Na A1K . S S . S . . . S . . . . . S . S S . . S . S 95.2
D2K . . S . S . . . S . . . . . S . . S . . S . S 94.4
G3K . . S . S . . . S . . . . . S . . S . . S . S 94.4
NH4 A1N . S . S S . . S S S S S S . u . . S S . S . S 92.6
D2N . . . Q S . S . S U U S S . . . . S q . S . S 79.2
G3N . . . S u . Q . S S S S S . . . . S S . S . S 80.0
NO2 A1N . S . S S . . S S u . S S . . . . S . . S . S 95.7
D2N . . . S S . . . S S . S S U . . . S . . S . S 91.3
G3N . . . S S . . . S S . S S . . . . S . . S . S 95.2
NO3 A1N . S . S S . . q q S . . S . u . . S . . S . S 87.5
D2N . . . S S . . . u u . . S Q u . . S . . S . S 75.0
G3N . . . S S . . . S U . . S . u . . S . . S . S 90.9
pH A1P S . S S S S . S S S S S S S S S . S S S S S S 97.2
D2PJ S . S S S S S S S S u S S . u S . S Q Q S S S 84.8
G3PJ S . S S S S S S S S u S S . S . . S S S S S S 93.8
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Measurand Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 %
SO4 A1S . . S . S . . S S U . . Q . S . S S . . S . S 87.0
D2S . . S . S . S . S Q . . Q q S . . S . . S . S 87.0
G3S . . S . S . S . S U . . S . S . . S . . S . S 95.5
% 100 100 72 76 81 100 93 79 78 41 72 100 92 17 88 100 100 94 83 94 100 100 92
accredited 4 27 30 45 3 14 38 12 36 30 1 48 18 48 9 48
Measurand Sample 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 %
Alkalinity A1A Q S . S S . S S S S S S S S S . . . . . S . . 79.2
D2A S S . S . . S S S S S S S S S . S . . . S . . 96.2
G3A S S . S S . S . S S S S S S S . S . . . S . . 96.2
Ca A1K S . S S . . S Q S . S . S . . . S S . . S S . 87.0
D2K S . . S . . S S S . S . S . . . S S . . S S . 85.0
G3K S . S S . . S . S . S . S . . . S S . . S S . 85.0
Cl A1S S S . S . . S S S . S S S S S . S S U . S . . 90.3
D2S S S . U . . S S S . S S S S S . S S . U S . . 83.9
G3S S S . U . . S . S . S S S S S . S S . . S . . 92.6
Conductivity 25 A1J S S S S S . S S S S u S S S . . . . S . S . . 91.2
D2PJ S S . S . . S S S S u S S S . . . . . . S . . 90.6
G3PJ S S S S S . S . S S u S S S . . . . . . S . . 84.4
F A1F S S S S . . S . S . S S S U S S S S . . . . . 88.9
D2F S S . S . . S . S . S S S Q S . S S . . . . . 83.3
G3F S S S S . . S . S . S S S S S S S S . . . . . 84.0
Fe A1Fe S . . S . . S . S . S S S . . . . S . . S S . 92.0
D2Fe q . . S . . S . S . S S S . . . . S S U Q S . 76.9
G3Fe S . . S . . S . S . S S S . . . . S . . S S . 87.0
Hardness A1K S . . S . . S . S S S . S S . . S S S . S S . 92.6
D2K S . . S . U S . S S S . S S . . S S . U S S . 75.9
G3K S . . S . . S . S S S . S S . . S S . . S S . 84.6
K A1K q . S S . . . . S . S q S . . . Q S . . . S . 82.4
D2K S . . S . . . . S . S S S . . . S S . . . S . 100
G3K S . S S . . . . S . S S S . . . S S . . . S . 100
Mg A1K q . S S . . S . S . S . S . . . S S . . S S . 90.9
D2K S . . S . . . . S . S . S . . . S S . . S S . 94.4
G3K S . S S . . S . S . S . S . . . S S . . S S . 95.0
Mn A1Fe S . . S . . S . S . S S S . . . . S . . u S . 90.0
D2Fe S . . S . . Q . S . S S S . . . . S . S S S . 85.0
G3Fe S . . S . . S . S . S S S . . . . S . . S S . 89.5
Na A1K q . S S . . . S S . S S S . . . S S . . S S . 95.2
D2K q . . S . . . S S . S S S . . . S S . . S S . 94.4
G3K q . S S . . . . S . S S S . . . S S . . S S . 94.4
NH4 A1N S S . S u . S . S S S S S S . . S . . . S . . 92.6
D2N S S . U . . S . S S S S S S . . S . . . S . . 79.2
G3N S S . S u . S . S q S S S S . . S . . . q . . 80.0
NO2 A1N S S . S . . S . S S S S S S . . S . . . S . . 95.7
D2N S S . S . U S . S S S S S S . . S . . . S . . 91.3
G3N S S . S . . S . S S S S S S . . S . . . Q . . 95.2
NO3 A1N S S . S . . S . S S S S S S S . S . . . S . . 87.5
D2N S S . S . U S . S S Q S S S S . S . . . S . . 75.0
G3N S S . S . . S . S S S S S S S . S . . . S . . 90.9
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Measurand Sample 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 %
pH A1P S S q S S S S S S S S S S S . . . . S . S . . 97.2
D2PJ S S . u . S S S S S S S S S . . . . . . S . . 84.8
G3PJ S S S q S . S . S S S S S S . . . . . . S . . 93.8
SO4 A1S . S . S . . S . U . S S S S S . S S . . S . . 87.0
D2S . S . S . . S . S . S S S S S . S S . . S . . 87.0
G3S . S . S . . S . S . S S S S S . S S . . S . . 95.5
% 83 100 93 90 78 40 98 92 98 95 92 98 100 94 100 100 97 100 80 25 91 100
accredited 37 28 49 9 5 38 49 22 49 40 49 31 2 20 21 4 21
S - satisfactory (-2 < z < 2). Q - questionable (2 < z < 3). q - questionable (-3 < z < -2).
U - unsatisfactory (z > 3). and u - unsatisfactory (z < -3). respectively
bold - accredited. italics - non-accredited. normal - other
% - percentage of satisfactory results
Totally satisfactory. % in all:  89         % in accredited:  91        % in non-accredited:  83
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Measurand Conductivity 25       Sample G3PJ
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: Significant differences in the results reported using differentAPPENDIX 12
methods
Boxplot figures: In the box the upper and lower limit included 50 % of the results. The dashed
vertical line in the middle of the box is the median of the results. The vertical lines above and
under the box describe the limits of 80 % of the results. The black dots describe the highest and
smallest results within the center 90 % of the results. The blue horizontal bar spans over results
which are in the same data population with 95 % confidence level.
Method n Mean (µg/l) SD (µg/l)
Method 3792: Potentiometric titration with HCl to pH values
4.2 and 4.5 (EN ISO 9963-1. national supplement)ammonium
10 0.68 0.02
Metho  3791: IS  - , Total alkalinity, titr tion with
HCl to pH value 4.5
7 0.70 0.03
Method 3794: SFS 3005. titration with HCl to pH value 4.5 5 0.72 0.02
n = number of results; SD = standard deviation
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: Results grouped according to the methodsAPPENDIX 13
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HCl to pH value 4.5
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multip le point titration
with in  pH range 4.4-3.7
SFS 3005, titration with
HCl to pH value 4.5
Other  method
Measurand Alkalinity       Sample G3A
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: Examples of measurement uncertainties reported by theAPPENDIX 14
participants
In figures, the presented expanded measurement uncertainties are grouped according to the
method  of  estimation  at  95  %  confidence  level  (k=2). The expanded uncertainties were
estimated mainly by using the internal quality control (IQC) data. The used procedures in
figures  below  are  distinguished  e.g.  between  using  or  not  using  the  MUkit  software  for














IQC data only from synthetic
control sample and/or CRM
(X chart), MUkit software.
IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.

















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
Measurand Ca       Sample D2K
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IQC data only from synthetic
control sample and/or CRM
(X chart), MUkit software.
IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.


















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
No uncertainty estimation














IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.
Measurand F       Sample D2F
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IQC data only from synthetic
control sample and/or CRM
(X chart), MUkit software.
IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.
Other procedure
















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
Measurand K       Sample G3K
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IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
















IQC data only from synthetic
control sample and/or CRM
(X chart), MUkit software.
IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
Other procedure















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
Measurand Na       Sample A1K
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IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.
Other procedure
#Measurand NH<sub>4</sub>       Sample D2N

















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.
#Measurand NO<sub>2</sub>       Sample G3N
















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.
#Measurand NO<sub>3</sub>       Sample A1N
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IQC data only from synthetic
control sample and/or CRM
(X chart), MUkit software.
IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, no MUkit software.
Measurand pH       Sample D2PJ
















IQC data only from synthetic
control sample and/or CRM
(X chart), no MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), MUkit software.
IQC data from both synthetic
sample (X-chart) and routine
sample replicates (R- or
r%-chart), no MUkit software.
IQC data and the results
obtained in proficiency tests,
no MUkit software.
Data obtained from method
validation, with MUkit software.
Data obtained from method
validation, no MUkit software.
Other procedure
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